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Only STEEL can do so many jobs so well 


World’s Largest Double Swing-Span Bridge. 
The George P. Coleman Memorial Bridge spans 
the deep swift York River between historic York- 
town and Gloucester Point, Va. Two 500-foot 
swing spans, each weighing 1,300 tons, pivot hori- 
zontally on piers 44 feet in diameter, swinging 
open simultaneously to provide a 450-foot free- 
way that can accommodate the passage of even 
the largest vessel. This 3,750-foot-long bridge was 
fabricated and erected by U. S. Steel. 
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OPPORTUNITIES 
wiTtH U.S. STEEL 


If you’re thinking about what you’re 
going to do after graduation... . if 
you’re interested in a challenging, 
rewarding position with a progres- 
sive company . . then it will pay you 
to look into the opportunities with 
United States Steel. Your placement 
director can give you more details, 
or we'll be glad to send you the in- 
formative booklet, “Paths of Oppor- 
tunity.” United States Steel Corpo- 
ration, 525 William Penn Place, 
Pittsburgh 30, Pa. 


Landing at Sea. When a fighter pilot lands Ready to Roll. Trains move faster to- 
his plane on a flattop, one of his biggest prob- day, they carry heavier loads, they cover 
lems is stopping the plane. To help him, ahook longer distances. This puts a premium 
attached near the plane’s tail engages one of on durability and safety in the wheels 
the galvanized wire cables, mounted on spring they roll on. U. S. Steel has been mak- 


brackets, that stretch across the deck. The re- ing wrought steel wheels for 47 years, 
siliency of the cable, plus the bracket action, has helped to bring the art of wheel- 
helps the plane to stop promptly and safely. making to its present high level. 


UNITED STATES STE El ceases 


For further information on any product mentioned in this advertisement, write United States Steel, 525 William Penn Place, Pittsburgh 30, Pa. 
AMERICAN BRIDGE - AMERICAN STEEL & WIRE and CYCLONE FENCE - COLUMBIA-GENEVA STEEL - CONSOLIDATED WESTERN STEEL - GERRARD STEEL STRAPPING - NATIONAL TUBE 
OIL WELL SUPPLY - TENNESSEE COAL & IRON + UNITED STATES STEEL PRODUCTS - UNITED STATES STEEL SUPPLY + Divisions of UNITED STATES STEEL CORPORATION, PITTSBURGH 

UNITED STATES STEEL HOMES, INC. - UNION SUPPLY COMPANY + UNITED STATES STEEL EXPORT COMPANY + UNIVERSAL ATLAS CEMENT COMPANY Bae 
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our cover 


The engineer often sees his projects and achievements only 
in the light of their functional operation. However, the artist can 
often see the beauty in the lines and curves of these functional 
pieces. Compare the cover with the photo on page 16 and you 
can readily see how the artist interpreted the grace and form 
of the refracting towers. This cover is by Dave Templeton. 


our frontispiece 


The Cabinet Gorge hydroelectric development on the Clark 
Fork River in northern Idaho was completed last year by the 
Washington Power Company. The first of four 500-000-kw gen- 
erating units was on the line just 21 months after start of 
construction of the 208-foot high, 600-foot long dam. (Cut 
courtesy of Westinghouse) 
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@ Wallace L. Carr was graduated from the Uni- 
versity of Illinois with a B.S. degree in Electrical 
Engineering in 1951. After a short time with a 
large electric utility—where he was Junior En- 
gineer in substation design—he came to Allison 
where he is presently Electrical Engineer in the 
plant engineering department, Aircraft Engine 
Operations. 

Wally’s job in this department varies from 
designing plant, lighting, and power layouts, 
and machinery electrical diagrams to electrical 
and instrumentation layouts of turbo-jet and 
prop-jet test cells. With a multimeter, he is 
shown above checking the thermocouple cir- 
cuits on the control panel in one of the Allison 
test cells. 
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In jet cells, it is necessary to simulate all en- 
gine controls that appear in a jet plane, plus 
other controls which are necessary to check and 
evaluate engine performance... operating tem- 
perature ... acceleration ... speed... fuel 
consumption... oil flow, etc. 

Electronic control of important functions of 
jet engine operation has made the electrical 
portion of test cell operation a complex and 
fascinating problem for the Electrical Engineer. 

Allison, a leader in the field of turbine en- 
gines, offers unlimited opportunities to young 
graduates with degrees in Mechanical Engineer- 
ing, Electrical Engineering, Aeronautical En- 
gineering and Industrial Engineering. Why not 
plan early for your engineering career at Allison. 


For further information about YOUR engineering career at ALLISON, discuss it with your Placement 
Counselor and arrange for an early interview with the ALLISON representative the next time he visits your 
campus. Or, write now for further information: R. G. Greenwood, Engineering College Contact, Allison 
Division, General Motors Corporation, Indianapolis 6, Indiana. 


AMeison DIVISION GENERAL MOTORS CORPORATION « Indianapolis, Ind. 


Design, development and production—high power TURBINE ENGINES for modern aircraft... 
heavy duty TRANSMISSIONS for Ordnance and Commercial vehicles . . . DIESEL LOCOMOTIVE 
PARTS .. . PRECISION BEARINGS for aircraft, Diesel locomotives and special application. 
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SUCCESS 2 
DETROIT 


EDISON 


These are the five principal channels through which 
graduates may advance at The Detroit Edison Company. 
Under these broad headings are hundreds of different 
positions—all working together for the best interests of 
customer, employe, and investor. 


When a graduate joins The Detroit Edison Company, 
he is assured every opportunity to fit into the job he likes 
best—and, once there, he knows he will be encouraged to 
advance as rapidly as his ability and energy will carry him. 


Detroit Edison is a fast-growing electric utility com- 


Engineering Planning, 
Design and Construction 


The development and economic utilization 
of progressive engineering methods to 
make possible the continued expansion of 
industry and modern electrical living. 


e Power System Engineering 


The application of proved engineering 
principles to the problems of operating 
the equipment used in the production, 
transmission and distribution of electric 
power. 


e Sales and Customers Service 


The promotion of increased sales by help- 
ing the consumer make the best use of 
the energy he buys, and by showing him 
how to let electricity do more of his jobs. 


e Research 


The investigation of problems which daily 
face any part of the production, distri- 
bution or sale of electricity, and making 
recommendations for their solution. 


e Business Management 


The coordination of problems related to 
Company finance, materials, property 
and personnel for the efficient operation 
of the electric business. 


pany. It is foresighted, too. For example, Detroit Edison 
engineers are working with Dow Chemical Company as 
one of the nation’s industrial atomic research teams 
investigating the use of nuclear heat in thermal electric 
generating plants, to produce electric power even more 
efficiently. 

There’s a future for graduates at The Detroit Edison 
Company—a career opportunity best described by the 
fact that many of the executives in the organization at 
this time began their climb to success in positions similar 
to those offered graduates today. 


The DETROIT EDISON Company 


2000 SECOND AVENUE 
DETROIT 26, MICHIGAN 
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Progress Report . . . 


Chicago Area Expressways 


by Warren H. Brandt, C.E. ‘54 


The Chicago area expressway system 
comprises six major arteries entering the 
Central Business District or its vicinity, 
these are: 

1. North Route Expressway—the ex- 
isting Lake Shore Drive from Sheridan 
Road south along the lake shore to the 
downtown area, including the new ex- 
tension from Foster Avenue to Holly- 
wood Avenue which bypasses the famous 
Edgewater Beach Hotel. 

2. The Northwest Route Expressway 
—from the new Chicago International 
Airport south of Des Plaines, Illinois to 
the junction with the West Route near 
Halsted and Van Buren Streets; this in- 
cludes the much publicized Eden’s Ex- 
pressway, the greater part of which is 
out of the Chicago city limits, and the 
Erie Street Distributor which will tap 
some near-north business district traffic. 
3. The West Route Expressway— 
better known as the Congress Street Ex- 
pressway this route has been in the plan- 
ning stage for some time. 

4. The Southwest Route Expressway 
—a limited access facility to be located 
in the bed of the old Illinois-Michigan 
Canal. 

5. The South Route Expressway—a 
superhighway to join the completed Cal- 
umet Expressway to the West and 
Northwest Routes at the aforemen- 
tioned interchange near Halsted Street. 

6. The Southeast Route Expressway 
—the present Lake Shore Drive from 
the Central Business District to the In- 
diana State Line. 

The present status of these projects 
ranges from the drawing board to com- 
pleted job. Much of the completed work 
is outside the limits of the city of Chi- 
cago. This is explained by virtue of the 
fact that this work in many instances 
could proceed without the necessity of 
removing many structures as had to 
be done in Chicago. 

Progress on Expressway projects: 


North Route 


The North Route has been completed 
for several decades. The newest exten- 
sion designed to by-pass the bottleneck 
at Foster Avenue and Sheridan Road 
was opened to traffic in October, 1953. 
The extension carries northbound traffic 
to Byrn Mawr and Hollywood Avenues 
where it again enters Sheridan Road. 
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WARREN H. BRANDT 


Warren graduated from 
Lane Technical School i n 
1942. He spent two years 
at Navy Pier before com- 
ing to the Urbana campus. 
He is now a= senior in 
Civil Engineering and is a 
member of ASCE and the 
Institute of Traffic Engi- 
neers. 


At 


The ultimate designs envision a lake 
front road to the Evanston city limits, 
however, considerable planning will be 
necessary before this facility can be ex- 
tended. The plans would provide ac- 
cess to the major east-west streets which 
now terminate at the lake shore. Such 
a route would greatly assist traffic mov- 
ing from the far north side of Chicago 
into the Loop. 


Northwest Route 


The route taps a potentially heavy 
volume of traffic to the multi-million 
dollar improvement at the Chicago In- 
ternational Airport, a city-owned prop- 
erty, three miles outside the city limits 


and 18 miles northwest of the Central 
Business District (the Loop). The con- 
struction on this route has not com- 
menced although there is extensive clear- 
ing of expressway property north of the 
junction with the West Route. A tenta- 
tive completion date of 1963 has been 
set for this route. 

A portion of the route running par- 
allel to the old Skokie Highway called 
the Eden’s Expressway has been open 
to traffic for about two years. It is a 
modern facility with mercury-vapor 
luminaries along its entire length. 

Signing on the Eden’s superhighway 
is rather attractive. Most of the signs 
have reflectorized green backgrounds 
with white vertical block letters. ‘The 
visibility of the signs is very good as is 
necessary on a high-speed roadway of 
this type. 

The Northwest route includes a cross- 
town connection to the North Route 
which utilizes two  near-north-side 
streets. These streets serve as distribu- 
tors to the two routes and will expedite 
traffic flow in that area of the city 
lying immediately north of the Chicago 
River. 


Eden’s Expressway interchange with West Touhy Avenue on Chicago’s 
northwest side. 
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West Route 


The West Route is better known to 
Chicagoans and others by its popular 
name—the Congress Street Expressway. 
This project has occupied the attention 
of city planners for some time and is in 
the advanced stages of design and con- 
struction. 

Outside the city limits many of the 
bridge structures are completed and a 
small section about a mile in length is 
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to be paved early in 1954. Certain sec- 
tions in Forest Park, cut through ceme- 
tery properties and right-of-way acquisi- 
tion is proceeding slowly. 

In the city of Chicago all the right- 
of-way has been cleared of any obstruc- 
tions. The clearing serves a two-fold 
purpose in that it creates a green-belt 
through the heart of the city and clears 
extensive lower class and slum areas. 

Many of the bridge structures in the 


Eden’s Expressway southern terminus at North Cicero Avenue near West 
Foster Avenue. The Edens superway connects with the planned Northwest 
Route about a mile south of this point. 
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CITY OF CHICAGO 
MARTIN H. KENNELLY, MAYOR 


COMPREHENSIVE SUPERHIGHWAY SYSTEM 


GENERAL PLAN 


THOMAS E KEANE CHAIRMAN 
COMMITTEE ON TRAFFIC & PUBLIC SAFETY 


PREPARED BY. 
DEPARTMENT OF PUBLIC WORKS 


ORIGINAL PLAN DATED FEBRUARY 21,1960 


REVISED: APRIL 23,1945 
REVISED: JUNE 25,1947 
REVISED: 


city have been completed and contracts 
are being let for others as rapidly as 
plans are made available. Several of the 
structures were designed by private 
structural design firms and novel de- 
signs have resulted from their efforts. 
The governmental bodies responsible for 
the highway felt that by varying the 
design of the structures aesthetic consid- 
erations could be satisfied to a greater 
degree. They are to be commended for 
their foresight in this matter. 

Portions of the Expressway in the 
Central Business District have been 
completed. These are all grade intersec- 
tions and cross major north-south 
thoroughfares south of the Loop. A cut 
through the LaSalle Street Station is 
underway as is a beautiful twin-bascule 
bridge spanning the Chicago River east 
of the United States Post Office. 

Portions of the Expressway west of 
the Post Office have been completed. 
These include a wide ramp supported 
on piers and an underpass at Canal 
Street. The ramp construction is shown 
in the photograph and involved tremen- 
dous quantities of structural steel. 

The city of Chicago expects to spend 
about $10 million to complete its por- 
tion of the work. The project costs 
about $100 million and the remaining 
shares are financed by the State of Illi- 
nois, the Cook County Highway Depart- 
ment and the U. S. Bureau of Public 
Roads. Most of the funds are derived 
from gasoline taxes. 
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You may not see it in their outward 
appearances — but there’s a big dif- 
ference between these young men. 
One has held three jobs in the five 
years since graduation. He’s still 
looking for a job that offers him a 
lifetime career. The other has been 
with a Bell Telephone Company dur- 
ing that time. He’s on his way up! 

Seventy-five per cent of college 
men hired by the Bell Telephone 
Companies since World War II are 
still with these telephone companies 
after five years! Here’s why: 


Telephone Work Is Interesting — As 
an engineer, you'll be planning telc- 
phone facilities or supervising construc- 
tion, installation and maintenance. 
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You'll work with the newest develop- 
ments in electronics and communica- 
tions as you help expand and improve 
the world’s best telephone service. 
There Are Places to Go—Each year 
the number of college people hired is 
elated to estimates of the number of 
future management positions expected 
to be available. We are looking to the 
future—yours and ours. 
You Grow with a Growing Business 
—The Bell System is one of the fastest 
growing businesses in the world. Since 
the end of World War II, it has spent 
about nine billion dollars for new con- 
struction. The past five years have seen 
the introduction of network T'V trans- 
mission, dialing of Long Distance calls 
and the development of the remarkable 
transistor. 


BELL TELEPHONE SYSTEM 


THEY STARTED OUT EVEN AT GRADUATION: 


Why is one doing better now ? 


i 


You'll Be Happy—Not only because 
of the interesting and rewarding work, 


-but for many other reasons. For in- 


stance, Bell ‘Telephone Companies are 
located in all parts of the country. So 
you may be able to start where you 
want to live. And what about salaries? 
It is the basic policy of the telephone 
companies to pay salaries that compare 
favorably with those positions of similar 
responsibility in other fields. 


No matter what your military 
status, it’s worth inquiring about 
Bell System employment opportu- 
nities. Your Placement Officer has 
the details. And be sure to talk to 
our employment representatives 
when they visit the campus. The 
time to plan your future is now! 


Wi 


Moving second truss span into place on the Calumet Expressway. 


Southwest Route 

The Southwest Route will lie in the 
bed of the old Illinois and Michigan 
Canal. This canal which was the first 
in Illinois was constructed in 1848 and 
handled considerable tonnage until the 
construction of the Sanitary and Ship 
Canal in 1900. The Sanitary Canal par- 
allels the older canal on the north for 
much of the way to the Illinois river. 

The present I-M Canal, as it is ab- 
breviated, is in a poor state having been 
neglected for many years. In some places 
the property has been filled-in and per- 
mament structures erected upon it. The 
property until a short time ago could 
not be sold. It was the property of the 
United States until an act of Congress 
gave it to the state of Illinois thus re- 
leasing Federal claims on the land. Sale 
of parcels was prohibited by the original 
legislation providing for the construction 
of a canal and requiring that the canal 
be kept in operation for the movement 
of United States troops. State acquisi- 
tion of the Canal nullified these require- 
ments. 

Expressway plans for the Canal su- 
perhighway have been partially com- 
pleted. The Canal and its towpaths oc- 
cupy a right-of-way, called the Reserve 
usually 300 feet in width which is en- 
tirely adequate for an expressway. The 
route would tap a potentially heavy resi- 
dential area on Chicago’s southwest side. 


South Route 
The South Route, which is in the 


planning stage, will connect with the 
West Route at the Halsted Street Inter- 
change. It will run due south parallel- 
ing South Halsted Street for much: of 
the way. Eventually the route connects 
with the completed Calumet Expressway 
near Lake Calumet on Chicago’s far 
south side. Publicity on this route has 
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not been very prolific and its completion 
is probably ten or twenty years in the 
future. Demand plays an important part 
in expressway construction. 


Southeast Route 


This facility has been completed for 
some time. It is the existing Lake Shore 
Drive and boulevard system southeast- 
ward along the lake shore to the Indi- 
ana state line. Attention to this route 
has recently been enlivened by the no- 
tice that preliminary sudies for the Indi- 
ana Turnpike located the terminus of 
the Turnpike at the extreme south end 
of the Southeast Route. 
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The route is not a limited-access fa- 
cility and would require huge quantities 
of money to make it so. The right-of- 
way widths are extremely variable in 
some cases only the customary 66 foot 
city street width is available. 


Additional Studies 


High-type facilities constructed with 
motor fuel tax funds by their very na- 
ture require considerable time for con- 
struction which is generally dependent 
upon the availability of the necessary 
monies to finance the project. This de- 
lay has resulted in agitation in some cir- 
cles for a toll-road type of development 
with the consequent speedup of funds 
and accelerated construction schedules. 
Some studies are underway at the pres- 


_ent time under the auspices of the Illi- 


nois Toll Road Commission to construct 
expressway facilities as toll roads 
through and around Chicago. Tentative 
routes utilize portions of the planned 
expressway system, mainly the South 
Route and the Northwest Route. If con- 
structed these routes would be operated 
as toll roads and would join with other 
free expressways such as the West 
Route and the Southwest Route. The 
toll collection structures at these junc- 
tions can create some major problems. 

Another toll road route would utilize 
the alignment of present state route 83 
in bypassing the city. Studies of the ori- 
gin and destination of through drivers 
will have to be made in order to justify 
the construction of a road of this type. 
Bypass routes in the past have not been 
too successful due to subsequent develop- 
ment of commercial facilities along their 
rights-of-way. 
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PETRO-CHEMICALS PLANT 


Just thirty odd miles south of the 
campus, near Tuscola, Illinois, a plant 
of one of the newest and fastest growing 
industries has recently made its debut. 
This industry, the petrochemicals indus- 
try, uses the byproducts found in natural 
gas to produce a great variety of liqui- 
fied gases and industrial chemicals in 
staggering quantities. This plant is 
owned and operated by the National 
Petro-Chemicals Corporation which was 
formed in June of 1951 by the National 
Distillers Products Corporation in part- 
nership with the Panhandle Eastern 
Pipeline Company. 

The operation and maintenance of the 
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plant is carried on by a group outstand- 
ing for enthusiasm, initiative, and abil- 
ity. Men from thirty-one different com- 
panies averaging twelve years of experi- 
ence form the supervision. The stability 
of the group is indicated by the fact 
that the number of previous employers 
per individual averages 1.2. The average 
age of these men is thirty-five years. 
They include graduates from twenty- 
eight different colleges and were drawn 
from nineteen different states and four 
Canadian provinces. 

Tuscola was a natural choice for the 
location of the plant since it is a junc- 
tion point for two major gas transmis- 
sion systems from western Kansas and 
the Gulf Coast, and also since the trans- 
portation facilities to and from suitable 
market areas were already available. 
The plant site was chosen in Septem- 
ber 1951 and construction began in Oc- 
tober 1951. To design the buildings and 


units that would cover the 442 acres 
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of land, four major contractors with 
four hundred engineers and designers 
labored for a full year. 

Tremendous quantities of materials 
were used in the two years of construc- 
tion. Enough steel plate to cover nine- 
teen acres one-quarter inch thick was 
shipped in, enough concerete to build a 


sixteen mile highway was _ poured, 
enough aluminum to provide 24,000 
sauce pans was needed, enough copper 
to run a single power line 156 miles was 
used exclusive of motors and generators, 
and enough other material to put a no- 
ticeable dent in the national debt was 
found necessary for the construction. 


The 170 foot stack in the National Petro-Chemicals Corporation ethylene 
plant is the tallest structure in the new $50 million complex dedicated 
November 11 at Tuscola, Ill. Temperatures exceed 1400 degrees F. in 
these ethane cracking furnaces. 


We) 


For such a large scale operation, it 
was found convenient for the company 
to provide their own power. The power 
plant has three boilers which produce 
600,000 pounds of steam per hour. The 
generating capacity of this unit, 12,000 
kilowatts, can be compared with the 
7,500 kilowatt requirement for a city 
the size of Champaign. The power out 
put of the University of Illinois Power 
Plant is also 12,000 kilowatts. A coal 
crusher and conveyor system readily 
handles the 800 tons of coal per day 


well treated before they are returned 
to the Kaskaskia River. This treatment 
removes the source of all possible con- 
tamination and returns the water to the 
river in a purer form than it was taken 
out. 

The hydrocarbon extraction unit pro- 
cesses 400,000,000 cubic feet of natural 
gas per day. Twenty-one million cubic 
feet of desirable hydrocarbons are re- 
moved from this stream, the remaining 
volume being returned to the Panhandle 
Eastern Compressor Station. The ex- 


The extraction plant of the National Petro-Chemicals Corporation plant 
located at Tuscola, Illinois. 


necessary to feed the boilers from a large 
stockpile. 

The wate rsupply for the plant rep- 
resented an acute problem due to the 
large quantities necessary for such large 
scale operations. Since the supply from 
the Kaskaskia River, a small stream ad- 
joining the company property was not 
sufficient to handle the industrial oper- 
ations during dry periods, a large under- 
ground supply some distance from the 
plant was tapped. During the two to 
three months of the year when the nat- 
ual supply is not adequate, two large 
pumps will supply water to the river 
from this underground source. The river 
will carry the water to the plant where 
it is stored in an artificial lake cover- 
ing twenty-five acres and holding 100,- 
000,000 gallons. Water is needed at the 
plant at the rate of 1,100 gallons per 
minute. Water from the lake first goes 
to a treatment plant to sofen, sterilize, 
stabilize, and demineralize the water 
and remove the suspended material from 
it. Industrial and sanitary wastes are 
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traction of the saleable hydrocarbons is 
accomplished by first dehydrating the 
natural gas to remove any water, fol- 
lowed by absorption in a refrigerated 
two-oil absorber system. The absorbed 
gases are liquified and then pumped to 
the Fractionation Unit for separation 
and purification. 

The Fractionation Unit is charged at 
a rate of 750,000 gallons per day with 
these liquid hydrocarbons. This  liqui- 
fied petroleum gas is composed of ethane 
and propane with lesser amounts of bu- 
tane and natural gasoline. Ten million 
cubic feet of ethane is recovered from 
the fractionating towers per day and is 
then delivered to the Ethylene Unit to 
be converted or “cracked” to ethylene. 
Four hundred thousand gallons of pro- 
pane, 80,000 gallons of butane and 19,- 
OOO gallons of gasoline are also recov- 
ered from the fractionating towers and 
are sold directly as liquid fuels. The 
ethane delivered to the Ethylene Unit is 
converted at 1500 degrees Fahrenheit in 
specially designed cracking furnaces. 


Hydrogen and heavy hydrocarbons are 
produced along with the ethylene, the 
hydrogen later being used in the Ethyl 
Chloride Unit. 

In this Unit, hydrogen and chlorine 
are combined to form hydrogen chloride 
in special non-corresive carbon furnaces 
and then the ethylene and hydrogen 
chloride are brought together in the 
presence of a catalyist to form crude 
ethyl chloride. The finished production 
of ethyl chloride is 50,000,000 tons per 
year. The Synthetic Alcohol Unit pro- 
duces 125,000 gallons per day of 192 
proof alcohol, thirty per cent of all the 
synthetic alcohol produced in the United 
States. Twelve thousand gallons of ether 
per day are produced as a by product. 
This process involves the absorption of 


ethylene gas in sulphuric acid to form 


a mixture in a series of alloy lined steel 
columns at elevated pressure. The mix- 
ture is then reacted with water to pro- 
duce crude alcohol in sulfuric acid. The 
alcohol is separated from the acid and 
is purified in copper distillation columns. 
By products of this step are ether and 
isopropyl alcohol. Weak surfuric acid 
remaining from this process. is concen- 
trated and is fortified at a nearby sul- 
furic acid plant so that it may be re- 
used. 

The U. S. Industrial Chemicals Co., 
has built a sulfuric acid plant near the 
petro-chemicals plant. Sulfur is shipped 
up the Mississippi from Louisiana by 
barge. It is delivered in gondola cars 
and stocked in a 5,000 ton pile for later 
use. In production it is loaded into a 
melter by crane. From the melter it is 
burned at a rate of 100 tons per day 
and the resultant sulfur dioxide is 
changed to sulfur trioxide by contact 
with air in the presence of a catalyst. 
Part of this gas is used to strengthen 
the weak black sulfuric acid from the 
Alcohol Unit. The remainder of the 
gas is contacted with weak fresh acid 
to manufacture 98% white acid for 
shipment to other consumers. The total 
capacity of the plant is 300 tons of 
100% sulfuric acid, 100 tons being used 
for the Alcohol Unit, the remainder 
being sold. 

Naturally, the storage facilities for a 
plant such as this are very large. One 
interesting storage method used for pro- 
pane is underground storage in lime- 
stone-sandstone stratum deep below the 
ground. Three hundred thirty feet 
down and eighteen feet thick, the lime- 
stone stratum beneath the Tuscola plant 
will be reached by a twelve foot verticle 
shaft. From the bottom, horizontal tun- 
nels will be dug that will be able to 
hold 6,000,000 gallons. The propane 
may be pumped in for long storage and 
when removed will be dry and un- 
changed in quality. This method of stor- 
age cuts the cost of storage to about a 
third compared with surface methods. 
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Engineering Social Fraternities . . . 


Sigma Phi Delta 


by Dick Wharton, M.E. ‘54 


“The promotion and advancement of 
the engineering profession and engineer- 
ing education, the instilling of a great- 
er spirit of cooperation among engineer- 
ing students and their organizations, the 
inculcation in its members of the high- 
est ideals of Christian manhood, good 
citizenship, obedience to law and broth- 
erhood and the encouragement of ex- 
cellence in scholarship” is the objective 
of Sigma Phi Delta Fraternity. The 
motto: “Pro bono professionis,” which 
translated from the latin means, “‘for the 
good of the profession,’ further bears 
out the objectives of this international 
fraternity of engineers. 


Alpha chapter of Sigma Phi Delta 
was founded at the University of South- 
ern California on April 11, 1924, mak- 
ing this fraternity one of the youngest 
of the national fraternities. Delta chap- 
ter was established at the University 
of Illinois on January 25, 1928. There 
are eleven active chapters in existence 
today. They are located at the Univer- 
sity of Southern California, University 
of Illinois, North Dakota State College, 
Marquette College, University of Bri- 
tish Columbia, Chicago Technical Col- 
lege, Tri-State College, Indiana Tech- 
nical College, University of California 
at Los Angeles, University of Cali- 
fornia at Los Angeles, University of 
California and Manitoba University. 
Prior to World War II, active chap- 
ters were also located at the Univer- 
sity of South Dakota, University of 
Texas, and Tulane University. These 
chapters were forced to withdraw from 
the fraternity during World War II, 
as did many chapters of other national 
fraternities during the war, when mem- 
bership was a critical problem. 


The publications of Sigma Phi Delta 
are of two types. The Star an esoteric 
bulletin, is issued quarterly to members, 
active and alumni, to keep them abreast 
of news and new ideas. The Castle, the 
official magazine, is an exoteric publica- 
tion devoted to educational and informa- 
tive articles and stories and serves to 
give members an outlet for their jour- 
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nalistic talents. Recently, policy has 
been revised to publish articles by out- 
standing non-member authorities and the 
Castle will be made available to engi- 


aa 


4 


Group photo of the 


neering school libraries on a_ broader 
basis. Thus, it is hoped, Sigma Phi 
Delta can even make a greater contribu- 
tion to the advancement of engineering 
education. 

Engineers are good bookkeepers. Uhey 
know, or quickly learn how to keep their 
financial house in order. It is not an 
exaggeration to say that no chapter of 
Sigma Phi Delta has been in_ serious 
trouble because of financial difficulties. 
The wants of the average engineering 
student are moderate, hence fraternity 
life for them is not a costly item. Hous- 
ing corporations managed by alumni, not 
the national organization, are the land- 
lords and keep a sure and steady eye 
on chapter property and its upkeep. 
Never once has a housing corporation 
reneged on its obligations; and although 
loans have been made to several of these 
corporations, not a nickel has ever been 


lost. Every venture has been a calculated 
business proposition. 

_ Science, Friendship and Duty is the 
interpreted significance to the members 
of Sigma Delta of their Greek letter 
name. Delta chapter, the Sigma Phi 
Delta chapter at the University of [lhi- 
nois is located at 1103 West Illinois 
Street in Urbana. As an example of the 
way in which Sigma Phi Delta Fratern- 
ity attempts to inculcate in its members 
the principles of Science, Friendship and 
Duty, let us examine the activities of 
Delta chapter through the media of 
these three terms. 

A few statistics will bear out the fact 
that Delta chapter has preserved as its 
primary motivation the pursuit of sci- 
entific knowledge. In the spring and fall 
semesters of the school year 1952-53, 
the overall house scholarship rating was 
ninth out of 56 fraternities at the Uni- 


members of Sigma Phi Delta. 


versity of Illinois. The pledge scholar- 
ship rating for these two semesters was, 
surprisingly enough, higher still; seventh 
out of the same number. In each case, 
Sigma Phi Delta was in the top 20 per 
cent of all fraternities on campus. Fur- 
thermore, during this same period 42 
per cent of the men living in the chap- 
ter house had semester averages above 
4.0. Further evidence of academic ex- 
cellence is supplied by the fact that, of 
the men now in the chapter house, 23 
per cent have financial assistance 
to honorary societies; and, 48 per cent 
through scholarships; 32 per cent belong 
hold offices in professional or honorary 
societies, some having as many as four 
such positions. The fact that the engi- 
neering student at Sigma Phi Delta can 
readily obtain consulation with, and ad- 
vice from his older brothers in his stu- 
dies, no doubt bears a significant influ- 
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ence on the high scholastic rating of this 
fraternity in engineering schools. 

The strong bonds of friendship that 
exist between members of Sigma Phi 
Delta are augmented by a small, (by 
comparison with social fraternities), but 
adequate social program. Normally one 
semi-formal and two informal dances 
are held each year. There is no limit to 
the number of social activities in which 
the chapter may partake; however the 
members usually chose to keep the num- 
ber of social activities at this level in 
order to keep pace with the work load 
required of an engineer. This type of 
arrangement, in which the student can 
plan his social life in accordance with 
his studies, gives him the broadened cul- 
ture necessary to assure entrance into 
post college life without being “flat on 
one side.” 

A program of professional talks on 
technical and non-technical subjects and 
an occasional inspection trip complement 
the purely social activities to provide a 
well balanced social program. This pro- 
fessional program, which is required by 
the fraternity’s laws, is broad in scope. 
It includes forum discussions, sympos- 
iums, and addresses. The subjects con- 
sidered are by no means restritced to 
engineering and thus frequently pro- 
vide the broader contacts which profes- 
sional social fraternities sometimes fail 


Inspection trip scene at the Wabash Railroad yards at Decatur, Illinois. 


to provide. The speakers most often re- 
quested are the chapter faculty mem- 
bers, consisting of Professor H. E. Bab- 
bitt, Civil Engineering; Professor M. S. 


that come of progressive ingenuity. 
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@ For many years K&E has pioneered in the manufacture 
and development of finest quality surveying instruments. 
K&E surveying instruments are renowned all over the world 
for their superb performance under conditions of all kinds, 
for their magnificent workmanship and for special features 
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Helm, Electrical Engineering; Professor 
A. R. Knight, Electrical Engineering; 
Professor F. G. Straub, Metallurgical 
Engineering; Professor P. Torda, Aero- 
nautical Engineering; and Professor C, 
C. Wiley, Civil Engineering. 

The bonds of friendship are also ex- 
hibited on the playing field where “Sig 
Phi Delt” participates in all, and ex- 
cells in few, intramural sports. As a 
rule, engineering students are poor ath- 
letes. Not because they are puny and 
weak, for as a matter of fact they are 
pretty rough and ready specimens, but 
because long hours in the classroom and 
laboratory, coupled with term long as- 
signments on a single problem such as 
a concrete arch bridge or the design and 
layout of an entire power plant are not 
compatible with the shrill sound of a 
coaches training whistle. 

The last letter of the fraternity name 
stands for Duty; implying duty to the 
engineering profession, duty to the 
school is exhibited by the fact that the 
chairman, the secretary-treasurer, and 
one of the five members of the Central 
committee of the 1954 Engineering 
Open House, and the chairman and 
treasurer of the 1954 St. Pat’s Ball are 
Sigma Phi Delta men. 

Sigma Phi Delta offers no apology 
for its existence. It has a worthy pro- 
gram with high ideals. It is striving to 
carry out this program and live up to 
these ideals. It is not necessarily the 
best fraternity, for who can say what 
the best fraternity is or should be? But, 
Sigma Phi Delta is a young, growing 
fraternity with a high quality member- 
ship, worthy leaders, and a driving de- 
sire to realize its own objectives. 
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Many of you have chosen to be Elec- 
trical Engineers, but even E. E. is a 
wide field. Just what phase of “E.E.” 
do we want to major in? Making the 
choice is a prodigious step, and the choice 
is yours, and yours alone. The greatest 
decisive factor is the opportunities of 
each phase of engineering. Consider 
what types of jobs are available for each. 
Will they sui tthe individual needs? Do 
they compare with other fields? One 
phase of “E.E.” is Communications, 
which has many opportunities to offer. 
Communications is a growing field with 
more and more openings every year. 
Because radio equipment is so complex, 
many skilled personnel are required, not 
only to perform maintenance, but to 
instruct, install, and design this equip- 
ment. The greatest outlet of communi- 
cations equipment is the Armed Forces, 
and with the Armed Forces, the Civil 
Service Commission offers many excel- 
lent opportunities for the communica- 
tions engineer. 


Qualifications for Civil Service 


In order for the communication en- 
gineer to work for civil service, he must 
be a citizen of the United States, a 
college graduate or equivalent, and at 
least 21 years old. All appointments are 
made on a competative basis, and all 
applicants are subjected to a rigid civil 
service examination. The results of these 
exams are studied, and only those quali- 
fied are appointed. Adequate results on 
the examination do not necessarily mean 
an appointment. Primary emphasis is 
placed on an oral interview, where ap- 
pearance, voice, poise, and bearing of the 
applicant count heavily. The facts are 
evaluated by the Civilian Personnel 
Office in regards to all appointments. 
A college graduate with little experience 
will probably start as a GS-5 with an 
automatic promotion to GS-7 at the end 
of 6 months satisfactory service. This 
rating has a $5,400 annual salary. If an 
engineer has a good background with 
experience he may receive a rating of 
GS-9, 10, or higher depending upon his 
qualifications. 


Type of Work in Civil Service 


A wide variety of jobs are offered in 
Civil Service depending again, upon the 
individual preference and ability. The 
best openings are in the service technical 
schools. Instructors, technical represen- 
tatives, writers, maintenance, and super- 
visors are needed to head the depart- 
ments and staff the school. In a service 
school military and civil service employ- 
ees work side by side. Due to the rapid 
turnover of military personnel, a nucleus 
of civilians is maintained. Course super- 
vision as well as academic program lay- 
out are some of the responsibilities of 
the civilians working for the govern- 
ment. Students attending a school of this 
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type are taught, tested and evaluated, 
and promoted by civil service employees 
along with the military. A high degree 
of respect is shown the civil service in- 
structor. 


Service Technical Schools 


The world’s largest communications 
school, located at Scott Air Force Base, 
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Illinois, is divided into three main de- 
partments: the fundamentals branch, 
airborn radio, and ground radio equip- 
ment. The Pindamentale branch primar- 
ily teaches basic radio theory and concept 
correlated with laboratory work. During 
this course students construct their own 
transmitter and receiver along with 
other various equipment. The student is 
taught International Morse Code in 
addition to the fundamentals of com- 
munications. The airborne and ground 
courses are more advanced schools, 
where students specialize in certain com- 
munication equipment. The school is 
36 weeks in duration, and is divided 
into a number of smaller departments 
or phases. Each phase is from four to 
five weeks long, each of which function 
as a separate unit. 


The Technical Instructor 


The staff of instructors includes both 
military and civilian. Civilians often 
train new military instructors, who 
highly desire this assignment. The super- 
visor, usually a GS-9, merely checks on 
the instructors ones to his team, and 
maintains a high level of instruction as 
well as a smooth running organization. 
The course writer keeps all technical 
data up to date and make changes when- 
ever necessary in the course curriculum. 
He may be the phase technical advisor 
who conducts phase training classes with 
the instructors to answer any problems 
arising from the technical material. Next 
is the classroom instructor who is the 
most important, for he molds the future 
communication men, the backbone of any 
military organization. An instructor con- 
ducts classes and laboratory, and may 
be assigned to any one of the phases to 
teach. His classes usually run about 10 
to 15 students. He lectures and gives 
them individual assistance in the labora- 
tory. He is the one who teaches com- 
munications. The classes are six hours 
long and are usually divided into three 
hours lecture, three hours laboratory. 
Each hour is 50 minutes long, allowing 
10 minutes for relaxation. 


Instructor Training 


When an appointment with civil ser- 
vice is made, the appointee is assigned 
as a special student and must attend 
special classes on methods and techniques 
of teaching, technical training, and oth- 
er courses of special training. No indi- 
vidual is allowed to get “‘stale, since all 
instructors rotate to different phases of 
instruction. This along with promotions 
to jobs requiring supervisory skill are 
available for the Civil Service employee. 

There are many openings with the 
Government in the field of Communi- 
cations and Electronics. Opportunities 
and advancement are available, so why 
don’t you future engineers look into the 
future. Now! 
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Austin Bush, Rensselaer, '50, 
Helps Develop New Pump 


AUSTIN BUSH, inspecting stuffing 
box assembly on boiler feed pump. 


Reports interesting project engineering assignments at Worthington 


“Despite its size as the leading manufacturer in its 
field,’ says Austin Bush, “I have found Worthington pays 
considerable attention to the interests of the individual. 
The company’s excellent training program consists of 
several months of working with the various types of 
equipment manufactured, augmented by technical lec- 
tures, and talks on the organization of the corporation. 

“Following this training, I was given an opportunity to 
choose the department in which I wanted to work— 
engineering, sales, or manufacturing. My choice was 


FOR ADDITIONAL INFORMATION, see your College Place- 
ment Bureau or write to the Personnel and Training De- 
partment, Worthington Corporation, Harrison, New Jersey. 


the engineering department where I have already been 
assigned to several interesting projects. 


“In addition to the training program, the members of 
our engineering department hold monthly seminars at 
which engineering topics of general interest are discussed. 

“Opportunities for advancement are good, and pleasant 
associates make Worthington a fine place to work.” 

When you're thinking of a good job, think high—think 
Worthington. 
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THE PERCENTAGE of hydrogen in gen in the sample is computed from 
liquid hydrocarbons can be determined these measurements and a calibration 
by making two simultaneous measure- curve. The new instrument shown here, 
ments on the sample to give (1) density a Standard Oil development, measures 
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and (2) the absorption rate for beta the beta ray absorption rate. 
rays. The weight percentage of hydro- 
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used to speed hydrogen measurement 


The problem: Howto measure the percentage of 
hydrogen in organic compounds in a short time. 

The established process was combustion. It 
took about four hours, and so discouraged the 
use of hydrogen determinations. But such 
analyses are increasingly important. Processes 
in the petroleum and chemical industries often 
involve hydrogenation or dehydrogenation. In 
addition, the percentage of hydrogen is an 
index to the performance of critical fuels such 
as those used in jet planes. 

A rapid method for measuring hydrogen 
content would therefore be a great help in 
both research work and plant control. Standard 


Standard Oil Company 


910 South Michigan Avenue, Chicago 80, Illinois 
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Oil’s Engineering Research Department, spe- 
cialists in solving technical problems, took on 
this challenging assignment. 

A new machine—a beta ray hydrogen ana- 
lyzer—was invented and constructed. It gives 
results in five minutes, and is twice as accu- 
rate as the old combustion method. It is so 
easy to operate that a laboratory technician 
can use it. 

Problems such as this are met continually 
in Standard Oil laboratories. They offer an 
opportunity for young men with training in 
chemistry and engineering to test their knowl- 
edge, skill and ingenuity. 
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ALPHA CHI SIGMA 


The professional fraternity for chem- 
ists and chemical engineers on the Uni- 
versity of Illinois campus is Alpha Chi 
Sigma. The local chapter, Zeta, has 
been in existence 45 years and is now 
the largest of all collegiate chapters of 
Alpha Chi Sigma, having actives and 
pledges numbering about 80 and more 
than 1200 living alumni. In addition a 
majority of the faculty of the Depart- 
ment of Chemistry and Chemical En- 
gineering are members of the fraternity, 
and their enthusiastic support has en- 
abled this chapter to achieve its promi- 
nent position. Approximately 20 per 
cent of the present membership of Zeta 
are chemical engineers, both graduate 
and undergraduate students. 


Although the social activities of the 
chapter are not minor, the fraternity is 
centered around professional interests. 
The present aims of the fraternity may 
still best be expressed by those of its 
founders: 

1. To bind its members with a tie of 
true and lasting friendship ; 

2. To strive for the advancement of 
chemistry both as a science and as a pro- 
fession ; 

3. To aid its members by every hon- 
orable means in the attainment of their 


by Lou Tichacek, Graduate 


ambitions as chemists throughout their 
mortal lives. 

In keeping with these aims, Zeta chap- 
ter has traditionally sponsored activities 
of benefit to its members and to the 
chemical profession in general. A series 
of faculty lectures open to the public is 
arranged and presented at the chapter 
house during the school year. In addi- 
tion a guest lecturer is brought to Ur- 
bana as the highlight of the annual 
Founder’s Day banquet. At this same 
banquet the freshman in the chemical 
or chemical engineering curriculum who 
has attained: the highest scholastic aver- 
age is given an award by Zeta chapter 
in recognition of his academic excellence 
and promise in the profession. As an aid 
to safe practices in the Department of 
Chemistry and Chemical Engineering a 
standing safety committee is maintained 
by the chapter. Its duties include a semi- 
annual inspection of all laboratories, the 
sponsoring of a general laboratory clean- 
up day, and recommendations for cor- 
rection of unsafe practices. 

The national constitution of Alpha 
Chi Sigma restricts membership to men 
who are planning to make some branch 
of chemistry or a closely allied science 
their life work. A graduate student must 


The Alpha Chi Sigma house at 606 W. Ohio. 
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be in good standing in the graduate 
school, and undergraduates must be of 
at least second semester sophomore stand- 
ing and have a commendable average to 
be elected to membership. Since those 
qualified for membership can be in 


either academic or industrial work, the 


fraternity consists of both a collegiate 
and a professional branch. The collegi- 
ate branch has active chapters on 46 
campuses with over 23,000 initiates, and 
the professional branch has 30 chapters 
located in centers of chemical industry 
throughout the country. 

Alpha Chi Sigma had its origin at 
the University of Wisconsin in 1902 
when nine undergraduates in chemistry 
organized it as the first professional fra- 
ternity in chemistry. Subsequently, chap- 
ters were chartered on other midwestern 
campuses, the sixth charter being grant- 
ed to a group at the University of Illi- 
nois in 1908. The charter members of 
Zeta were eleven chemistry students who 
had joined together “. in order to 
promote the study of chemistry and to 
further fraternal relations between men 
of the profession .. .” The first activi- 
ties of the chapter—meetings, lectures, 
smokers, and dances—were held at vari- 
ous places such as the Chemical Club 
Room, the YMCA, and the Elks Club. 
During the early years of Zeta its mem- 
bers were mostly undergraduates, and 
it belonged to the Inter-Fraternity 
Council. This chapter could, therefore, 
accept only members who belonged to 
none of the social fraternities and yet 
were students of chemistry. The activi- 
ties of Zeta chapter became almost com- 
pletely social, so much so that in 1921 
a group of students in the departments 
of chemistry and ceramics laid plans for 
founding a new “truly professional” fra- 
ternity and called their organization 
Gamma Pi Upsilon. These two fra- 
ternities, with nearly the same written 
aims, coexisted on this campus for about 
ten years. In the early years of the de- 
pression Zeta, recognizing the disad- 
vantages of trying to compete actively 
with strictly social fraternities while 
being able to pledge only members of 
the chemistry department, withdrew 
from the Inter-Fraternity Council and 
returned to the status of a professional 
fraternity. Their actual aims now being 
close to those of Gamma Pi Upsilon, 
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a merger between the two organizations 
was approved by the membership in- 
volved. The new organization now took 
in members of social fraternities; it re- 
tained the name and charter of the na- 
tional fraternity, Alpha Chi Sigma. 


Despite the merger the advancement 
of the organization was hindered by the 
depression and growth was slow for the 
first few years. But after having kept 
residence in several temporary locations, 
the chapter moved to Nevada Street in 
1934. This served as the home of Zeta 
until an expanding membership _neces- 
sitated the acquisition of a larger chap- 
ter house in the summer of 1937, at 
which time the present house at 606 
West Ohio Street was obtained. 


This house comfortably fulfills the 
needs of the chapter, housing 43 of its 
members. Its library, started by the col- 
lection of periodicals and chemical texts 
in the early days of the fraternity, now 
contains a complete collection of the 
leading chemical journals as well as an 
extensive selection of textbooks in vari- 
ous scientific fields. The voluntary con- 
tributions of active members of the 
chapter and interested members of the 
academic staff have enabled this library 
to maintain a collection of chemical lit- 
erature equal to that found in the li- 
braries of many colleges. In a like man- 
ner, the interest of the members has en- 
abled Zeta to build up a sizeable record 
library of both popular and classical 
music. The house also maintains the 
other recreational facilities common to 
most social fraternities. The present so- 
cial program includes two formal dances 
as well as various informal events dur- 
ing the year. 

Upon completing his academic work, 
a member of the collegiate branch may 
automatically enter the professional 
branch of the fraternity, and a great 
number of men do this each year. Thus 
members can maintain an active interest 
in the fraternity for as long as they 
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A group picture of the Alpha Chi Sigma members. 


wish; and the fact that such an interest 
exists is indicated by the continuing ex- 
pansion of the professional branch into 
new regions as Alpha Chi Sigma mem- 
bers are brought in by the development 
of the chemical industry. 


New Ultra-Sonic Burglar Alarm 


A revolutionary new burglar alarm 
that capitalizes on the use of inaudible 
sound, traps intruders by their motion 
anywhere in a room or similar enclosed 
area. The system was invented by Mr. 
Samuel Bagno, vice president of the Al- 
ertronic Corporation, and is manufac- 
tured by the company. 

Operating on the principle of mag- 
netostrictive vibrations, the super-sensi- 
tive burglar alarm reports any disturb- 
ance of the ultra-sonic waves transmit- 
ted within an enclosed area. 


The Alertonic system appears to be a 
simple device. Mounted on a wall, it 
looks like half a coffee can painted grey. 
From within the “can,” which is real- 
ly a diaphragm, ultra-sonic waves are 
generated. A similar “can” on an op- 
posite wall receives the waves. Any mo- 
tion that disturbs the waves causes the 
receiving “can” to transform the sound 
into electricity, feed it into an amplifier 
and then sound the alarm. 

The sensitivity of the system is con- 
trolled just as you would the volume 
of your radio. It is usually set to de- 
tect a body as small as a child’s, but 
can be tuned to such high sensitivity 
that a deep breath, a wink of an eye, 
or wiggling finger will start it. 

This sensitivity extends to the masses 
of air set in motion by fire. The alarm 
can even be set off simply by igniting a 
wad of newspaper. In Chicago, the 
ultra-sonic system detected a fire in an 
electro-plating plant that was put out 
before any serious damage was caused. 

Ultra-sonic vibrations are generated 


from four nickel rods, thin as wooden 
matches and twice as long. The rods are 
riveted to the bottom of the ‘‘can” and 
wound with copper wire to set up a 
magnetic field. As the rods shrink and 
relax, 19,200 times per second, they vi- 
brate the “can” or diaphragm which 
sends out waves into the surrounding 
area. 19,200 cycles is beyond the hearing 
range but not so high that the air would 
absorb the waves. 


The principle of the new system, mag- 
netstriction, has been known to science 
for many years, but until recently it was 
regarded as a laboratory curiosity. With 
the development of magnetostrictive os- 
cillators, new fields of study were open- 
ed to science. A number of metals have 
this magnetostrictive property that util- 
izes an alternating magnetic field to get 
contraction and elongation. Few of them 
have it to any commercially valuable ex- 
tent. Most widely used is nickel because 
it has a combination of several essential 
properties. This is the principle on 
which Mr. Bagno began his work in 
1941. He discovered that a wave could 
be made to bounce off a wall and cast 
an inaudible echo from any moving ob- 
ject. 


At first, Mr. Bagno’s source of ultra- 
sonic waves was a piezo-electric crystal. 
Later he decided to try nickel. He said 
that he changed to nickel instead of 
crystals “because of its more suitable 
low impedance value, both electrically 
and mechanically.” In addition, nickel 
rods can be obtained in any desired 
length and diameter. The dimensions of 
the rods affect the vibrations. The rods 
are pure nickel and are wrapped with 
copper wire. At the ends, they are wrap- 
ped with a 50 nickel—50 iron alloy 
magnetic strip. The diaphragms that 
emit the vibrations contain two pairs of 
nickel rods in the transducers and one 
pair of nickel rods in the receiver. 

The system not only detects burglars 
and fire but it has been found to kill 
mice and temporarily drive rats away. 
In a test by a Houston, Texas, school, 
six white mice caged near one of these 
devices were found dead in 30 minutes. 
In plants, mice were found with their 
skulls crushed, indicating they raced 
around in a frenzy until they hit some- 
thing and died. 

The Alertronic alarm system has re- 
ceived the approval of The Underwrit- 
ers’ Laboratories, who set standards for 
detection instruments. 


NOTE 
We wish to correct the erroneous by- 
line given to “Rocket Development” in 
the November, 1953, issue. The article 
was written by Thomas L. Hermann, 
Aero. E., 56, not Tom Hoffman, Arch. 
\Oea Sh 
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\n SPORTS or BUSINESS 


Wola you nto, rather be 


WINNING sido 


The thrills you’ve known in sports — 
the racy, heady feeling of knowing what it’s like to win — 
are close kin to the excitement of working with a company 
which competes with its own achievements. 


For Sikorsky’s are winners — 
engineered by men who never lose the thrill of winning. 


Yet “winning” and breaking records are only by-products 
in Sikorsky’s never-ending quest of perfection. 
Today the research departments, drafting rooms, engineering laboratories 
are busy fitting this most versatile of aircraft 
to ever more demanding military and peacetime uses. 


Many engineering skills and abilities are needed. 
Perhaps yours. If you are interested in an industry which has only 
scratched the surface of its potentials, then Sikorsky may be for you. Promising 
engineers find a good beginning — a winning future — at Sikorsky. 
Write today to Mr. R. C. Banks, Personnel Department 
for more information. 


IKORSKY HELICOPTERS 


Sikorsky Aircraft, one of the four divisions of United Aircraft Corporation, South Avenue, Bridgeport 1, Conn. 
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THE DU PONT 
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Development 
Offers Training and Opportunity 


ih 


hla tives 


John Purdom, M.S. in Ch.E., 
progress of a new plant. 


si 


A young chemical engineer recently 
had his first assignment in a Plant 
Development group at Du Pont. He 
was part of a team assigned to im- 
prove recovery of adipic acid, anylon 
intermediate, from plant-waste 
streams. 


First, he made a literature survey 
for possible leads. Three recovery 
methods came under consideration: 
solvent extraction, crystallization, and 
a combination distillation-crystalliza- 
tion process. He helped to set up a 
laboratory program to compare and 
evaluate them. 


Preliminary results were somewhat 
inconclusive. It was decided to go 


JANUARY, 1954 


a 


Ohio State ’48 (right), confers with other engineers on the 


ahead with semi-works tests, while 
an organic chemist completed the 
laboratory work. 


Next, the young chemical engineer 
joined forces with a mechanical engi- 
neer to design a semi-works plant to 
evaluate each method. In this plant, 
all vital points were checked and re- 
checked: materials of construction, 
steam and water requirements, heat- 
transfer coefficients, yields, product 
quality, and pollution problems. 


The semi-works data revealed that 
the distillation-crystallization process 
was the most economical, and also 
gave the best product quality. Usual- 
ly, the next step would be construc- 


Robert Thomson (left), B.S. in Ch.E., Univ. 
of Va. 50, David S. Rumsey (center), M.S.” 
in Ch., Univ. of Mich. 748, and Rene M. 
LeClair (right), M.S. in Ch. E., M.I.T. 751, 
test samples on an experimental batch unit. 


tion and operation of a pilot plant. 
But this time, engineers from the 
Production Division arranged for a 
limited-scale plant test, using a spare 
batch still and a crystallizer on a 
part-time basis. Two months of test- 
ing confirmed the previous data—the 
new distillation-crystallization process 
recovered adipic acid ec“ ciently, and 
would reduce costs considerably. The 
plant is now using this process suc- 
cessfully. 


That’s how one young chemical 
engineer started his career in a typical 
Du Pont Plant Development group. 
The job of such groups is to make 
processes and equipment more effi- 
cient, to adapt products to new uses, 
and to improve product quality. 


Plant Development work not only 
offers opportunity in itself but valu- 
able training for other fields. 


ASK FOR ‘Chemical Engineers at 
DuPont.”’ This new illustrated booklet 
describes initial assignments, training, 
and paths of promotion. Just send a 
post card to E. I. du Pont de Nemours 


& Co. (Inc.), 2521 Nemours Building, 
Wilmington, Delaware. Also avail- 
able: ‘Du Pont Company and the 
College Graduate”’ and ‘‘Mechanical 
Engineers at Du Pont.” 
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BETTER THINGS FOR BETTER LIVING 
. . » THROUGH CHEMISTRY 


Watch ‘Cavalcade of America,” on Television 


Pf 
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The Reception Hall of Allerton House. Much of the furnishings in this hall, 
as well as the rest of the house, are imported articles. Allerton House is 
now used by the University for banquets and conferences and many of 
the guests of the University stay in the house during their visit. 


From the balcony of this tower 
the park. The statue standing in 
from the Orient. 


The Hedge Garden. This is only one of the many beautiful gardens in the 
park. A part of the farmland is used in connection with agricultural 


research. The University of I 


Pho 
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Allerton House, as viewed from across the fish pond. Robert Allerton 
Park was given to the University of Illinois from the estate of Robert 
Allerton. It comprises several hundred acres of gardens and woods im- 
mediately around the house, along with several thousand acres of farm- 
land and woodland in the vicinity. 


y view several of the gardens in 
> door of the tower was imported 


The Garden of the Dogs. On each pedestal in the garden stands a statue 
ay of of a Chinese dog. All twenty-four of the statues were imported from the 


ublic Relations Office Orient. 


logical 
way 


—to a promising future! 


RECENT SURVEY shows that many of today’s 
leading engineers and industrial executives 
walked through this door to start their careers. 


In fact, the majority of all leading positions in auto- 
mobile engineering are held by men whose basic 
training was in designing—one of the best paths for 
the young man who wants an engineering career. 


And if you want to be an automotive engineer you 
can’t find a better place to start than with Pontiac. 
Experienced engineers stand ready and anxious to 
help young men with fresh ideas tackle problems 
that when solved will mean still finer and more 
dependable cars. Here’s a company you can grow 
with, a company that offers a future limited only 
by your own ability. 


It’s a very logical way to a career based on oppor- 
tunity and advancement and liberal compensation 
plus General Motors employment benefits. 


Pontiac’s huge new engineering building is one of the 
industry’s most modern—with every conceivable facility for 
designing better and better Pontiacs. 


PONTIAC 


MOTOR DIVISION +» PONTIAC, MICHIGAN 


GENERAL MOTORS CORPORATION 


THE TECHNOGRAPH 


WS), 
a? 
ae 


AN AWaRD 


1943 


«Chemical Caginecring Aehirvement ) 


Carbide and Caries Chemicals 
Corporation 


Chemicals from coal hydrogenation... 
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Chemical Cnginrering Achievement) 
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Union Carbide & Carbon Corporation 
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...acclaimed the 1953 Chemical Engineering Achievement! 


IN 1933 Carbide received the first Chemical Engineer- 
ing Achievement Award. This recognized the beginning 
of commercial production of much-needed chemicals 
from petroleum and natural gas—which proved to be 
the beginning of the American petrochemical industry. 


HISTORY REPEATS—Now, just twenty years later, 
Carbide has received the 1953 Chemical Engineering 
Achievement Award for “the first successful produc- 
tion of chemicals from coal by a high pressure hydro- 
genation process.” 

In minutes, coal becomes gases and liquids rich in 
needed chemicals—‘‘one of the major contributions 
in this century to the well-being of us all.” 

Some of these chemicals are used in making plastics, 
synthetic rubber, pharmaceuticals, vitamins, and many 
other things. Others are completely new and hold great 
promise. 


ELECTROMET Alloys and Metals 
PYROFAX Gas 


SYNTHETIC ORGANIC CHEMICALS 
EVEREADY Flashlights and Batteries 
BAKELITE, VINYLITE, and KRENE Plastics 
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DyYNEL Textile Fibers 
PREST-O-LITE Acetylene 


FOURTH RECOGNITION— Carbide is the first two- 
time individual recipient of this award. It also is the 
fourth time the people of Carbide have been recog- 
nized, for they shared in two previous group awards—in 
1943 for synthetic rubber, and in 1946 for atomic energy. 


TRUE SIGNIFICANCE— As in all Chemical Engineer- 
ing Achievement Awards, coal hydrogenation was recog- 
nized not as the accomplishment of any one individual 
but as the result of the cooperative efforts of many. 
The people of Union Carbide appreciate the recog- 
nition of their achievement by the distinguished Com- 
mittee of Award, composed of senior chemical engi- 


neering educators. 


Unton CARBIDE 


AND CARBON CORPORATION 


30 EAST 42ND STREET CC NEW YORK 1i, N.Y. 


UCC’s Trade-marked Products include 


HAYNES STELLITE Alloys 


LINDE Oxygen 
NATIONAL Carbons 
ACHESON Electrodes 


PRESTONE Anti-Freeze 
UNION Carbide 
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TRIANGLE, A FRATERNITY 


To me, the words above mean more 
than just the place where I live while 
on campus; more than just a place to 
study, eat, and sleep. They symbolize 
the experiences encountered in a broth- 
erhood of men—all working toward a 
common goal which has two_ phases: 
first, by getting a working knowledge 
of the principles involved, to get a de- 
gree in some branch of engineering or 
architecture; and second to live college 
life to its fullest through participation 
in extracurricular activities. The ob- 
ject of this article is to give you a good 
picture of how Triangle functions and 
how the men of Triangle fulfill the 
goal mentioned above. 

At this point, it would be a good 
idea to outline a few general advan- 
tages of living in a fraternity. 

First, living in a group of this type 
gives one a chance to pick up social 
refinements which might not be availa- 
ble elsewhere. This is a category in 
which many of us engineers are sadly 
lacking. 

Second, one makes permanent friend- 
ships that are not only pleasant, but 
may be helpful later when trying to 
get a job (if we ever get out of the 
military!) 

Some men may be leaving home for 
the first time when coming to campus. 
The feeling of belonging created by a 
fraternity 1s accompanied by a fecling 


Triangle Fraternity House at 112 East Daniel. (Photo by Felix Studio) 
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Architects 


Engineers 
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by Bob Haven, 
Chem. E., 1955 


This is the final in a series of three 
articles on engineering social fraternities 
issue of the Technograph. 


in this 
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of being wanted—not an unwelcome 
thing when one is struggling through 
four or five years of technical training 
at a university. 

One condition peculiar to fraterni- 
ties and similar organizations is the 
dependency of everyone in the group 
on every other person. This depend- 
ency, along with a constant contact 
with others’ ideas affecting the whole 
group, requires and develops four traits 
which are always valuable: responsibili- 
ty; cooperation; open-minded consider- 
ation of the ideas of others; and 
confident proficiency in speech and 
actions. 

The advantages that I have men- 
tioned in the few paragraphs above 
could apply to any fraternity. However, 
in Triangle, we believe we have one 
additional and very important advan- 
tage. Due to the fact that we are all 
engaged in the same general field of 
endeavor, we all have to study about 
the same amount and at about the same 
time. Because of this common need, 
when it is time to study, an atmosphere 
conducive to concentrated application 
is present; and then when its time to 
party, we all party together. We aren’t 
hindered by stereotyped individual per- 
sonalities, either. Contrary to the be- 
liefs of some people, engineers and 
architects, aside from their vocations, 
can have as varied interests and_per- 
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Triangle’s alums “came home” in 1952 to this decoration which took 2nd 
prize in the Homecoming House Decorations Contest. (Photo by Felix Studio) 


sonalities as any two people. We believe 
that because we do things as a group, 
and yet are stimulated by individual 
personalities, we have a much more 
closely knit organization than those of 
other fraternities. 

Triangle Fraternity was founded 
here at the U. of I. in the Fall of 1906 
by sixteen civil engineering students. 
Several of the founders are still active 
in the national organization of the fra- 
ternity. At first, the fraternity admitted 
only civil engineering students, but later 
the national constitution was altered to 
admit men in any branch of engineering 
and finally to admit architects. 

Since its founding, Triangle has es- 
tablished chapters in most of the Big 
Ten Schools and other central U. S. 
colleges and universities. The chapters 
had their beginnings in such organiza- 
tions as the Transit Clubs of Purdue 
and Ohio State, the Qual-L Club of 
the University of Michigan, The Grub- 
staker’s Club of the Missouri School of 
Mines and Metallurgy, and many other 
similar groups of engineering students. 

Several traditions, some local, and 
others national, have naturally developed 
through the years. One of these tradi- 
tions, started by one of the earlier 
chapters, is the presentation of ‘The 
Triangle Rattle’ to each newly in- 
stalled “baby” chapter. The name of 
each chapter has been placed on the 
rattle, with the names of new chapters 
to be added as they are organized. 

The Illinois and Ohio State Chapters 
of Triangle have a traveling trophy, 
the retention of which depends upon 
who wins the Ohio State-Illinois foot- 
ball game. Did we see red, when, after 
the Illinois victory of the past season, we 
received the trophy in the mail—col- 
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lect! A more general tradition is the 
annual Founders’ Day Celebration held 
at each of the chapters. 

As far as insignae are concerned, the 
active pin, the pledge pin, the colors, 
and the crest are the most important. 
Roughly, a description of the active pin: 
The active pin or badge is in the shape 
of a triangle. Enclosed by the triangle 
is a “I”, and, superimposed on the 
triangle is a very traditional tool of 
engineers, the transit. The pledge pin 
is also triangular with a small “T” in 
the center. Official colors of old rose 
and gray were adopted in 1913. The 
crest is too complicated to describe here. 


Now for a few words about the or- 
ganization of Triangle on a_ national 
scale. The legislative body is the Na- 
tional Convention, including national 
officers and delegates from each chapter 
and alumni organization. The conven- 
tion also acts as a final tribunal in 
judicial matters. ‘The National Council, 
composed of the national officers, acts 
as the executive body of the fraternity. 

Locally, each chapter has its own of- 
ficers, as does its component alumni 
and active organizations. ‘These officers 
administer their respective affairs under 
the national and chapter constitutions. 

Without a high calibre of personnel, 
any organization cannot function. The 
following quotation from the ““Triangle 
Pledge Manual” illustrates the emphasis 
placed on personnel: 

“Because fraternity means ‘brother- 
hood, involving individuals, great stress 
is placed on personnel matters. Careful 
attention is paid to selection’ through 
“rushing”, development and_ training 
through assistance and service, and final 
attainment of good fellowship and ac- 
complishment. By seeking a high stand- 
ard in the individual, group prestige 
rises proportionately.” 

Rushing at the Illinois Chapter of 
Triangle is carried on informally rather 
than going into formal rushing. We 
believe that we can better acquaint our- 
selves with the men, as well as let them 
become better acquainted with us. 

Recognition of outstanding achieve- 
ment is not wanting at Triangle. The 
Triangle Service Key is presented once 
a year to some member for pre-eminent 
work in developing the national organ- 
ization of the Fraternity. To the local 
active organization, which in the opinion 


“A bunch of crooks’—our 1953 Spring Carnival show, done in conjunction 


with 4-H House. (Photo by Illini Studio) 
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Leonardo da Vinci's 
Flying Machine 


In the time of Leonardo da 
Vinci, men had to take great 
risks to further the progress 
of science. The attempt at 
flight pictured here was 
made in 1505—with near- 
fatal results. 


Type 604 Electronic Calculator 
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The risks and costs of exploring industrial, business and scientific 
facts and theories are being cut to the minimum by the use of IBM 
Electronic Computers and Business Machines. 

IBM Machines help tell aeronautical experts the flight characteristics 
of an unbuilt plane; geologists where to drill for oil; business men 
where to look for sales and profits . . . and IBM engineers how to 
design better IBM Machines. 


Helping mankind to pierce the unknown makes a fascinating career. 


INTERNATIONAL BUSINESS MACHINES 
590 Madison Avenue, New York 22, N. Y. 


TRADE MARK 


Principal engineering laboratories and manufacturing operations at 
Endicott and Poughkeepsie, New York, and San Jose, California. 
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The Purdue chapter purchased three fire engines, then sold two of them to 
pay for the third. A bunch of the Purdue boys drove down on it to see us. 
(Photo by the Champaign-Urbana Courier) 


of the National Council, has done the 
most during the preceeding year to fos- 
ter friendly relations with their alumni, 
is presented the Alumni Relations 
Plaque. A trophy to the chapter boasting 
the highest scholarship record for the 
past year is presented each year, as is a 
plaque for the greatest improvement in 
scholarship. Every year on Founders 
Day here at the Illinois Chapter, the 
E. E. Bauer Award and the Pledge 
Trophy are presented. They go, respec- 
tively, to the outstanding graduating 
active, and the outstanding pledge of 
the past year. 

Contact with Triangle does not cease 
upon graduation. Another quotation 
from the “Triangle Pledge Manual,” 

“The satisfactions of brotherhood con- 
tinue to expand throughout lifetime. 
Triangle has an incalculable professional 
value to its members, since it is certain 
that one will find at least one brother 
(often in key positions) in practically 


all technical or scientific organizations 
and firms. 

Triangle associations are another 
source of enjoyment subsequent to un- 
dergraduate days. These groups are 
composed of alumni members from dif- 
derent chapters who reside in a particu- 
lar city or area. They meet regularly 
for social and professional programs.” 

After graduation all alumni receive 
the official magazine, The ‘Triangle 
Review, containing current news of the 
Fraternity and its members. Many 
alumni also subscribe to the news letters 
of the individual chapters. Both of these 
publications do a lot toward preserving 
and strengthening the fraternal spirit. 

A mention of finances now seems to 
be in order. Each initiate pays an initia- 
tion fee, part of which is used to provide 
him with a life subscription to the 
Triangle Review, and part to defray 
the expenses of the national organiza- 
tion. House upkeep and board is taken 


care of thereafter by a monthly house- 
bill. The total cost, per. semester, in- 
cluded social assessments, is about $340. 
On the national level, a Permanent 
Fund, managed by a Board of Trustees, 
has been organized. The Permanent 
Fund is composed of a percentage of 
the initiation fees of new members; and 
voluntary contributions of members. 
The interest earnings of the Fund are 
used to meet the obligations of furnish- 
ing, the Triangle Review to life sub- 
scribers, and for loans to Triangle 
juniors and seniors who need financial 
asssitance in order to complete their 
college education. 

I said something several hundred 
words ago about living college life to 
its fullest. This can include a lot of 
things, but some of these might be social 
functions, sports, and participation in 
the activities of other groups around 
campus. The social calendar of Triangle 
is not quite as extensive as those of some 
fraternities, but we have a lot of fun. 
Annual big events include the Christmas 
Dance and the Spring Formal. We 
usually manage to have a number of 
informal sweater dances during the 
football season and a few picnics in the 
Spring—and of course, unofficially there 
is always Galore. 

As far as sports are concerned, we 
always enter as many intramural sports 
as the size of the chapter will allow. 

Participation in the activities of other 
groups includes membership in the Inter- 
fraternity Council and in Star and 
Scroll Fraternity. Of course, individual 
participation in activities is encouraged, 
but it is not required. A couple of men 
from the House will usually be found 
on the Engineering Council, and we 
usually participate extensively in the 
annual Engineering Open House. 

Well, there it is. I’ve had great 
subject material, but I may have includ- 
ed too much. Anyway, knowing that 
if I have given you a straightforward 
picture of our fraternity, there is no 
need to worry about your opinion of 
Triangle, as I am confident that this 
picture will win friends for itself. 
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The Central District Filtration 
Plant in Chicago 


Have you ever paused on a hot day 
to drink a glass of cool, clear water? If 
you live in Chicago north of 39th 
Street, the chances are that you have 
not. The reason is that Chicago, as a 
whole, does not have filtered water. 
During stormy months of the year, Chi- 
cagoans have been obliged to drink 
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water not only muddy and foul tasting, 
but also ordorous. At one time the 
water had a threshold odor of 40— 
which means that it is necessary to mix 
39 parts of clear water with one part 
of raw water to remove the smell. 

For many years the problem of sup- 
plying Chicago with an adequate sup- 
ply of clear water has gone unsolved. 
Imagine what a great engineering feat 
has been accomplished in constructing 
the South Side Filtration plant! It sup- 
plies clear, filtered water to over one- 
and-a-half million people. More than 
500 M.G.D. (million gallons daily) 
are processed and used by Chicagoans. 
The proposed Central District Filtra- 
tion plant will provide filtered water to 
approximately 3,000,000 people residing 
in the northern two-thirds of Chicago 
and adjacent suburbs. The plant will 
have a rated capacity of 960 M.G.D. 

The Central District Filtration Plant 
will occupy 61 acres of made land 400 
feet north of Navy Pier and some 500 
to 1500 feet east of Lake Shore Drive. 
(see plan) It will be the largest (and 
most expensive) filtration plant in the 
world. The original estimated cost of the 
plant originally was $61,700,000, a 
more recent estimate being approximate- 


ly $85,000,000. 
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by Gerald Wheeler, C.E. ‘56 


There are several reasons why the 
lake front site was preferred over any 
of the other sites studied. The two most 
important reasons were the fact that 
a single plant at this location would 
have a total annual operating cost of 
$140,000 less than separate plants for 
the North and Central district, and it 
would have two sources of supply—the 
existing tunnels from the Dever and 
Carter-Harrison cribs, and a lake-port 
intake at the front of the plant itself. 

Water filtration is simply a process 
by which, after removal of heavy sludge 
water is let stand in great settling tanks 
and then filtered through layers of rock 
and sand of increasing fineness until it 
merges clear and almost chemically pure. 
Of course, when you consider the size 
of Chicago and the immense consump- 
tion of water that occurs daily, this sim- 


ple process becomes much more complex. 
For instance, the South Side Filtration 
Plant draws its raw-water supply from 
either the Edward F. Dunne Crib or 
via a direct intake within the break- 
water off the shoreline of the plant. 
Water is sucked from intake basins by 
eight pumps (with a total capacity of 
840 M.G.D.) located in the low-lift 
pumping station. These raise the water 
from 20 to 25 feet to the two raw-water 
conduits—one above the other. From 
the conduits the water passes into mix- 
ing basins where it is thoroughly mixed, 
and then processed by chemicals both to 
purify it and to speed coagulation of 
the silt. As the sediment settles, scrap- 
ers take away the sludge, which is 
pumped through two lines out into the 
lake on the southeast. After passing 
through 501 feet of settling basins un- 


Schematic diagram of the central district filtration 


plant. 
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East wall of cofferdam. 


derground, the water arrives at the 
Filter Building (which contain 50 fil- 
ters of gravel and sand, 46%” in depth, 
ranging from gravel in diameters of 
3%” to %” to sand in diameters of 
0.62 mm. to 0.70 mm.). From the fil- 
ter basins the water passes into the Fil- 
tered Water Reservoir from which the 
South Districts supply is drawn. The 
Central District Filtration Plant will 
be similar in operation to the South Dis- 
trict, the main difference being in size. 
The physical layout is better, the pumps 
are longer, and the capacity will be 
three times as great. 

From a structural engineer’s stand- 
point, the Central District Filtration 
Plant offers a chance for new construc- 
tion ideas to be put into practice. The 
foundations consist of concrete piers and 
walls, direct on bedrock, anchored to 
rocks with steel dowels to protect flo- 
tation of the plant when empty. The 
bulkhead surrounding the plant is a 
rock-filled dam, composed of clay-core 
fill and a steel-sheet-piling cut-off wall, 
driven to rock. The top of the bulk- 
head is capped with heavy stone (see 
picture) to protect it against heavy 
waves. The first steel sheet piling was 
driven on February 21, 1951. (see pic- 
ture ) 

Before such work could be started 
however, extensive investigations on the 
foundation conditions existing at the 
plant site and along the lines of the con- 
necting tunnels were made. These in- 
vestigations included a large number of 
borings through the underlying clay at 
the site to determine the proper foun- 
dation treatment tor the cofferdam and 
the plant structures. Also, a supersonic 
survey was conducted over a large area 
to determine the elevation of the under- 
lying rock formation. 
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For construction of substructure and 
intake wells, low-lift pumping. station, 
raw-water conduits, mixing basins and 
filtered water reservoirs, reinforced con- 
crete will be used extensively. The re- 
servoir (see diagram) will have a total 
capacity of 67 million gallons, being 
960 ft. in length, with an avearge width 
of 480 feet, and having a 20-foot water 
depth. The roof will be of flat slab 
construction with approximately 800 
columns on 23-foot centers in each di- 
rection. 

Reinforced concrete will also be used 
for the framework of the chemical build- 
ing, but structural steel framework se- 
lected for the superstructures of the low- 


lift pumping station, filter building, Ad- 
ministration Building, and control lab- 
oratory. 

The low-lift pumping station will be 
built on a reinforced concrete substruc- 
ture, the upper portions of the building 
framed in structural steel and the pump 
room spanned by a series of rigid steel 
frames. 

Only one contract has been let for the 
construction of the plant so far. This 
was for the cofferdam which will per- 
mit the de-watering of 61 acres within 
which the major structures of the plant 
will be built. The low bid on this work 
was $6,597,510, and approximately $2,- 
000,000 worth of work has been done 
on this contract to date. The reason for 
only the one contract and also for the 


‘work stoppage at the present time is 


that a number of property owners in 
the area of Lake Shore Drive filed a 
complaint in Circuit Court against the 
city regarding the construction of the 
plant. The court recently (Aug. 28, 
1953) rendered an opinion in favor of 
the complainants. The city is now ap- 
pealing to the State Supreme Court for 
a reversal of this decision. 

The argument of the property owners 
was that the construction of the plant 
would not only detract from the beauty 
of the lake front, but it would also de- 
crease the value of property near the 
site. They also believed that the plant 
would interfere with future harbor de- 
velopment. 

As far as beauty is concerned, (see 
aerial photograph) in a report by the 
Chicago Department of Public Works 
(March, 1951) it was stated that: 

“This filtration park should be the 


most beautiful addition ever made to 
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showing layout of central district filtration plant. 
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Chicago’s lake front. The opportunity to 
view the park from across the water 
and the large amount of area available 
for landscaping makes this possible. 
There is only one building of any 
height and this building will have a 
ground floor area of only 110’ x 220’ 
or slightly more than one-half acre... . 
The filter buildings will be about 20 
feet high. Except on the east side there 
are wide expanses of lawn between the 
buildings and the lake front. The park 
will serve as an effective shield and 
barrier against industrial encroachment 
from the south. . . . Landscaping will 
include trees, lawns, terraces, shrubs, 
vines, and flowers.” 

According to a second report, made 
by Mr. George S. Salter, engineer in 
charge of Filtration Design, “ . the 
Filtration Plant will provide a 400- 


First piling for cofferdam being 


driven at south west corner of 


plant. 


foot ship anchorage between the south 
wall of the cofferdam (see plan) and 
the north side of Navy Pier, and thus 
make usable the north side of Navy 
Pier for shipping purposes. Also, the 
city proposes to develop the south cof- 
ferdam wall for dock purposes. This 
dock will permit the anchorage of two 
700-foot ships in the sheltered area be- 
tween the plant and Navy Pier, and 
the dock can also be used for ships and 
barges bringing supplies for the opera- 
tion of the plant.” 

Chicagoans have everything to gain 
and nothing to lose by the construction 
of this plant. No funds will be obtained 
from taxation. Construction of the plant 
is being financed by issuance of Water- 
works Certificates and by monies re- 
ceived from water revenues. (As_ of 
today, Chicago pays less for water than 
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most other cities.) All construction and 
operating costs of the Chicago Water 
System are financed from revenues de- 
rived from the operation of the system. 
Part of the expense of preparing plans 
and specifications for the filtration plant 
project were obtained from the state of 
Illinois, as a grant, and some monies 
have been obtained from the Federal 
government. 

If the Supreme Court of Illinois ren- 
ders a decision in favor ot the average 
citizen rather than of a few wealthy 
landowners, Chicago may soon have the 
best and largest filtration plant in the 
world. 
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The great majority of cast iron pressure 
pipe produced today is cast centrifugally, in metal or 
sand-lined molds. 

When this mechanized process was introduced 27 
years ago, its potentialities for improved production 
controls were evident. For human fallibility was largely 
replaced by machine accuracy based on scientific 


principles. 

The improved production controls made possible by 
the centrifugal casting process have long since been 
realized. Hundreds of millions of feet of centrifugally- 
cast-iron pressure pipe are now in service. All of this pipe 
is more uniform in metal structure, in wall thickness, 
and in concentricity, than pipe not centrifugally cast. 

Better production control means better pipe; it re- 
sults in greater uniformity of quality. 

Production controls in cast iron pipe foundries start 
almost literally from the ground up with inspection, 
analysis and testing of raw materials; continue with 
constant control of cupola operation by metal analysis; 
and end with rigid tests of the finished product. 


WAST TRON PIP! 


By metallurgical controls and tests of materials, our 
members are able to produce cast iron pipe with exact 
knowledge of the physical characteristics of the iron 
before it is poured into the mold of a centrifugal casting 
machine. 

Cast iron pipe is the standard material for water 
and gas mains and is widely used in sewage works 
construction. 

Send for booklet, “Facts About Cast Iron Pipe. 
Address Dept. C., Cast Iron Pipe Research Association, 
T. F. Wolfe, Engineer, 122 So. Michigan Avenue, 
Chicago, 3, Illinois. 


, 
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Section of 114-year-old cast iron gas 
main still in service in Baltimore, Md. 
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How to keep buried wheels 
turning smoothly 


Hidden under the pile of dirt (see arrow) is a 4-wheel 
truck that backs up this ditch digger’s whirling buckets. 
To prevent breakdowns, the wheel bearings had to be 
able to absorb the shocks of boulders and the digging 
action itself. And they had to be protected from the dirt. 
The engineers who designed this application licked both 
problems by mounting the truck’s wheels on Timken® 
tapered roller bearings. Timken bearings absorb the 
shocks because they have tough, shock-resistant cores 
under hard, wear-resistant surfaces. And Timken bear- 
ings make closures more effective. 


How TIMKEN’ bearings help 
keep dirt out—lubricant in 


Timken bearings make closures more effective because 
they hold the housings and shafts concentric. As a re- 
sult, dirt can’t get in—lubricant can’t get out. Main- 
tenance is minimized. Continuous, trouble-free opera- 
tion is assured, 


a 


Want to learn more about 
bearings or job opportunities? 


Many of the engineering problems you'll face after 
graduation will involve bearing applications. For help 
in learning more about bearings, aaieainati . 
TRADEMARK REG. U. 5. PAT, OFF. write for the 270-page General | 
TAPERED ROLLER BEARINGS Information Manual on Timken 
bearings. And for information 
about the excellent job opportuni- 
ties at the Timken Company, write 
for a copy of “This Is Timken”. 
The Timken Roller Bearing Com- 

pany, Canton 6, Ohio. 


NOT JUST A BALL © NOT JUST A ROLLER <> THE TIMKEN TAPERED ROLLER a= 
BEARING TAKES RADIAL @ AND THRUST —@- LOADS OR ANY COMBINATION -WX< 
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AEROSOL 
RESEARCH 


by Warren Conner, M.E. ‘56 


“Tt’s the dusts quantity, when illum- 
inated by a powerful and strongly con- 
centrated beam, that sometimes appears 
enormous. One recoils from the idea 
of placing the mouth at the intensely 
illuminated focus and inhaling the swim- 
ming dust there. Nor is the disgust re- 
moved by the reflection that at a dis- 
tance from the focus, though we do not 
see the dust, we are breathing precise- 
ly the same air.” —John Tyndall. 


The air about us contains billions 
of small particles of every description 
and diverse composition. Many of these 
particles settle out, while multitudes 
more are destined to float aimlessly, but 
ceaselessly, for lengthy intervals of 
time. Many of these particles arise from 
natural processes, such as dusts stirred 
from dry areas by the wind, evaporation 
of sprays from the sea, and photosyn- 
thesis from vapors released from trees 
and plants. 

The size of these particles is ex- 
tremely small. They may be as large as 
a raindrop and yet, by air action, re- 
main afloat for a duration of time. The 
extremely small particles that float about 
are called aerosol particles and are of 
the order of ten microns in magnitude 
or smaller. To orient the size of an aero- 
sol particle, let us examine the size of a 
micron. A human hair is in the order of 
twenty-five microns, while small bac- 
teria measure from one to ten microns 
in size. The mass of an aerosol parti- 
cle is extremely small also. They aver- 
age about 10-*® grams. It is aerosols 
that we see in a fog, a haze, and in 
smoke. A small volume may contain 
fabulous numbers of these particles. 
Even in the country where the air is 
relatively free from smoke and indus- 
trial dusts, the concentration of these 
particles in the air that are detectable 
only by a microscope exceeds a million 
per cubic foot. If the range is extended 
by the ultramicroscope to include small- 
er aerosols, the count is increased as 
much as twenty-fold. In industrial areas, 
where smokes and fumes are discharged, 
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the concentration may be greater by 
another order of magniture. A simple 
estimate based on the known screen- 
ing effect of oil smoke at the optimum 
droplet size of about 0.5 micron dia- 
meter shows that the concentration of 


Dr. C. Y. Chen in his laboratory at 
his diffusion filtration apparatus. 


particles in a blue haze with a visibility 
of three miles is about forty-five mil- 
lion per cubic foot. For intense smog 
of low visibility, such as occurs in Los 
Angeles, the concentration is often ten 
times greater. These high particle counts 
and effective lght scattering by small 
aerosol particles are very different from 
ordinary fog in which the droplets range 
from 5 to 50 microns diameter and the 
count is 20,000 to 100,000 per cubic 
foot. 

Atmospheric aerosols may be from 
approximately .05 to 10 microns in dia- 
meter. There is thought to be no mini- 
mum diameter for these particles, but 
man’s ingenuity and senses limits him 


to be certain about the functions and ac- 
tivities of the smallest aerosols. 

Let us examine the air that we 
breathe. Man breathes, under normal 
activity, about one-half cubic foot of air 
per minute. Suppose, on the average, the 
diameter of the particles he inhales is 
0.5 micron, and the density is that of 
water. In a lifetime of seventy years in 
air containing five million particles per 
cubic foot, he would inhale about six 
grams of particles, and only a small por- 
tion of these would be retained in the 
respiratory system. This illustrates one 
important feature of atmospheric aero- 
sols, namely, the very low mass concen- 
tration. 

The forces which act on aerosols, of 
which there are many, are complex and 
difficult to understand unless one con- 
siders the various forces acting on an 
isolated aerosol particle. Then the forces 
can be explained by classical mechanics. 
A list of the individual forces which may 
act on aerosol’ particles are given as 
such: 


Cyravity 225s F.—=M.,. 
Fluid 

Resistance. ....F,—=— (1/Z) (u—v) 
Electrostatic 2 ee F,—=9,E 
slihermial ae. F.——K, gRAd T 


Other forces may seem to influence 
the motion of aerosols, but they are 
either negligible or their significance is 
doubtful. In any event, to be considered 
seriously, they should be of the order of 
magnitude of the gravity force. 

It has been suggested that the elec- 
trical force is by far the most influenc- 
ing force determining whether the aero- 
sol particles will settle out. It may be 
possible for the particle to be attracted 
or repelled by an _ electrostatic force 
greater than ten times that of gravity. 

The University of Illinois chemical 
engineering department is studying the 
formation and behavior of aerosols. The 
research being conducted is largely fun- 
damental, but applications relating to 
aerosols, their supply, control, and de- 
position are readily formed through this 
extensive research. 

The aerosol group under the direction 
of Dr. H. F. Johnstone, is so divided 
up that each individual working in the 
group studies the action of one particu- 
lar force on aerosols. 

Mr. S. K. Friedlander, who is con- 
ducting research on the deposition of 
aerosols by turbulent forces, studies aero- 
sol particles with the aid of a micro- 
scope to measure the amount of parti- 
cles deposited from a moving aerosol- 
gas mixture. It appears that the parti- 
cles deposite more rapidly as turbulence 
increases. Very few particles are re- 
moved when the gas-aerosol flow is 
streamline according to Mr. Friedlan- 
der. 

Mr. Saxton has studied the effects 
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of thermal forces, while Mr. G. R. 
Gillespie observed the formation of such 
hydroscopic aerosols as H,SO,. This 
particular study is of interest to the sul- 
furic acid industry as H,SO, mists pose 
a problem to the acid manufacture. 

Dr. C. Y. Chen is working a con- 
tract with the Army Chemical Corps 
which is particularly interested in the 


hed ad Pad. 
See ~e 

a 
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Titanium Dioxide aerosol particles. 
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improvement of gas masks. Dr. Chen 
is studying diffusion, a mechanism which 
is peculiar to relatively small aerosol 
particles. 

Dr. James Wong conducted research 
on the inertial forces affecting aerosol 
removal in filtration; his studies have 
been concerned with aerosols composed 
of larger particles. 


Mr. Kraemer has been conducting 
research on the electrostatic forces af- 
fecting aerosols. He passed a gas-aero- 
sol mixture (with the aerosol particles 
all charged with like charges) around 
a sphere which was charged oppositely. 
Mr. Kraemer theorized and predicted 
the results of this experiment with fair- 
ly high accuracy. Mr. H. Suchan is 
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now studying how to apply Mr. Krae- 
mer’s theory to specific problems. 

The Atomic Energy Commission is 
sponsoring some of these projects as 
they are interested in how to control 
radioactive aerosols that arise from the 
manufacture of many radioactive pro- 
ducts. 


All the research being carried on at 
the University of Ilinoi sis building the 
basic foundation for this relatively new 
science. The science of aerosols is com- 
plicated and its uses are great In num- 
ber. The infant science of rainmaking is 
being furthered by this science. Air pol- 
lution is a grave problem especially 
when it is considered with atomic pro- 
cesses which yield deadly radioactive 
aerosols; engineers and scientists will 
now be able to lick this problem along 
with fog and smog dispersion. As in 
any new science, the basic laws must be 
established, and that is what is being 
done today in Aerosol Research. 

Some information for this article was 
taken from a paper written by W. E. 
Ranz and H. F. Johnstone. 


HISTORY OF A JOKE 


1 minute—Freshman thinks of a joke 
and tells it one night to his girl friend 
on the steps of a residence hall. 

1 day—Joke circulates through girl 
friend’s sorority and is accidentally over- 
heard by senior in engineering. 

1 week—Engineer sends joke to 
Technograph (this is a joke itself) 
claiming originality. Editor of Techno- 
graph happens to desperately need five 
more lines of copy, takes a chance on 
getting expelled from school by using it. 

1 month—Joke appears in back part 
of magazine among ads. The Dean sees 
joke and chastises editor. 

1 year—Joke circulates through every 
engineering college magazine from Lou- 
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Characteristic aerosol sizes and comparisons. 


isiana to Minnesota, New York to Cal- 
ifornia. 

2 years—Gag writer for a radio pro- 
gram finds local college magazine on a 
bus and sees jokes therein. Joke is heard 
on next week’s program. Gag writer 
loses union card. 

3 years—Readers Digest prints joke 
from radio program. 

4 years—College professor finally gets 
around to reading the issue of Reader’s 
Digest and laughs heartily at joke. 

5 to 30 years—College professor uses 
joke to begin first lecture at start of 


each term. 
% * OK 


Mother: ‘““What took you so long to 
say goodnight to that fellow?” 

Daughter: “But, mother, if a boy 
takes you to a movie, the least you can 
do is kiss him goodnight.” 

Mother: “But I thought you went 
to El Morocco.” 

Daughter: “Yes, mother.” 


+ oS co 


A despondent old gentleman emerged 
from his club and climbed into his 
limousine. 

“Where to, sir?” asked the chauffeur. 

“Drive off a cliff, James, I’m com- 
mitting suicide.” 


* ae * 


Ole walked into the saloon and asked 
for a shot of squirrel whiskey. 

“Sorry,” said the bartender, 
we have is Old Crow.” 

“I don’t want to fly—I yust want 
yump around a little.” 


“but all 


Then there’s the bachelor who got 
thrown out of his apartment when the 
landlady heard him drop his shoes on 
the floor twice. 
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Whenever fastening problems arise... 


LOCKING COLLAR 


It is threadless and resilient. Every bolt impresses 
(but does not cut) its full thread contact in the 
Red Elastic Collar to fully grip the bolt threads. 
In addition, this threading action properly seats 
the metal threads—and eliminates axial play 
between bolt and nut threads. All Elastic Stop 
Nuts—regardless of type or size—lock in posi- 
tion anywhere on a bolt or stud, maintain 
accurate adjustments and seal against liquid 
seepage. Vibration, impact or stress reversal 
does not disturb prestressed or positioned set- 
tings. 
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Consider ELASTIC STOP NUTS 


Whenever fastening presents a problemn—ESNA is ready with a quick 
answer. More than 3000 types and sizes of self-locking vibration-proof 
fasteners—plus the “know-how” of ESNA engineers—are available here 
at ESNA. 

ESNA has long been known as “design headquarters” for self-lock- 
ing fasteners. Accepted by Army, Navy and Air Force, virtually every 
aircraft built in the past decade has been Elastic Stop Nut-equipped. On 
the railroads, in the oil fields, on automobiles and construction equip- 
ment, Elastic Stop Nuts manufactured to exacting quality control stand- 
ards, are doing specialized jobs every day. 

Be familiar with the design help ESNA offers. Write us for details 
on Elastic Stop Nuts. Elastic Stop Nut Corporation of America, 2330 
Vauxhall Road, Union, N. J. 


ELASTIC STOP NUT CORPORATION OF AMERICA 


HOE ACDSOTUSACR TOESRes 


HICH SPLINE CLINCH 
TEMPERATURE 


S Eeb oF =Lo 0° C “Ke SN Gear AGS VEN eee 


FPOrR 


THE TECHNOGRAPH 


The University of Illinois . . . 


ABBOTT 


POWER PLANT 


by Charles Runyan, E.E. '57 


The University of Illinois has com- 
pleted a building program to enlarge 
and improve its facilities for handling 
its growing student enrollment. To sup- 
ply steam and power to the new build- 
ings, research laboratories and other fa- 
cilities, the University’s power plant has 


A view of the plant showing the 20 


The power plant when first built con- 
tained 80,000 pound-per-hour horizontal 
cross-drum straight tube boilers, gener- 
ating steam at 325 pounds-per-square 
inch, 650 degrees total temperature for 
two 3000 kilowatt steam turbine gen- 
erator units, which supplied extraction 
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0 ft. chimneys. The plant is one of 


the most modern in Illinois. It is equipped with dust collectors which 
nearly eliminate the soot nuisance. Three men per shift can operate and 


maintain the plant. 


expanded by adding two turbine gener- 
ator units and a fourth steam generat- 
ing unit. 

The Abbott power plant was built in 
1940 at the west end of the campus, 
and was named after W. L. Abbott, 
who had been chief operating engineer 
of Commonwealth Edison Co., for 50 
years, and had served for 18 years on 
the University’s board of trustees, 14 of 
them as its president. 
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and exhaust steam at pressures varying 
between 10 and 70 Ib./sq. in. from sum- 
mer to peak winter heating load. Live 
steam is sent directly from the boilers 
through pressure reducing and desuper- 
heating stations into the steam distri- 
bution mains at 150 Ib./sq. in. 450 de- 
grees F to serve process requirements on 
the campus. The generators supplied 
electric power at +160 volts to the elec- 
trical distribution system. The building 


was designed to house three steam gen- 
erator units and three turbine generator 
units. 


Early in 1945 the plant was lacking 
electrical generating and steam capacity, 


CHARLES RUNYAN 


Charles is a freshman in 
Electrical Engineering. He 
spent four years as a tech- 
nical instructor while sery- 
ing in the Air Force before 


coming to the University 
of Illinois. He is a grad- 
uate of Danville High 
School. 


so during the ’45-’47 biennium, funds 
for an additional boiler and generator 
was requested. In 1949 a fourth tur- 
bine generator was installed, and the 
turbine room was extended to accom- 
modate it. The load has continued to 
grow, and plans are being made to in- 
stall a fifth turbine. 


Abbott Plant Today 


The plant now contains four 80,000 
lb./hr. boilers and four turbine genera- 
tor units of 3000 kw capacity. All boil- 
ers are coal fed. Two of the boilers are 
equipped to use oil in case of an emer- 
gency. The coal is one and one-fourth 
in., washed and dryed central Illinois 
screenings obtained from the Vermilion 
county-Danville region. The coal is 
hauled to the plant in 50 ton railroad 
cars. It is then dumped into hoppers 
which feeds the coal onto an apron con- 
veyor. This brings the coal to a bucket 
conveyor which raises the coal to almost 
the top of the plant building where 
scraper conveyors carry it to the coal 
bunkers. There is one bunker for each 
of the four boilers. Each of the bunkers 
holds 100 tons of coal. From there the 
coal feeds by gravity through a pair of 
scales which automatically weighs and 
records all coal delivered to each boil- 
er. From the scales, the coal is dumped 
into a spreader shoot which spreads coal 
evenly across a slow moving chain grate 
in six inch layers. The chain grate 
moves slowly through the furnace boil- 
ers where it is burned. It then falls off 
the grate into ash hoppers which can 
hold about eight hours coal burning. 
The hoppers are then emptied by lifts 
and placed outside. Most of the ashes 
are consumed by the highway depart- 
ment. 


Campus Heating and Electricity 


The plant supplies electricity for 178 
major and minor buildings on the cam- 
pus, and supplies heat for 78 major 
buildings. In the winter time most of 
the steam passes through the turbines 
and drives the generators while the ex- 
haust is used to heat the buildings. The 
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The design cngineer trained in 
welded steel construction is best 
able to meet industry’s need for 
low cost manufacture because 


WELDED DESIGNS 
CUT COSTS 307% 


Y using steel instead of cast iron, 
design engineers today make their 
products more efficient .. . many times at 
half the cost. Product designs are strong- 
er, more rigid, take less material to build. 


Too little attention is usually devoted to 
simplification of product designs to elim- 
inate costly manufacturing manhours 
once a basic design is established. Where 
designers reappraise product details for 
welded steel construction, production 
costs are being cut an average of 50% com- 
pared with manufacture using castings. 


Manufacturing operations are simpti- 
fied with welded steel design. Rejections 
due to inferior metal are eliminated. Less 
machining and finishing are required. 
Finished machines are streamlined, more 
modern in appearance. 


In the example below, an economy- 
minded design engineer lowered manu- 
facturing cost on a machine arm and cut 
weight of the arm. 


Before conversion to steel, the machine 
arm required 182 pounds of gray iron 
and cost $38.25 to cast and machine. 
Welded steel design weighs only 86.8 
pounds... costs $20.06. 


Fig. 1. Original 

cast construction 
of operating ma- 
chine lever. Weighs 182 
pounds... Costs $38.25. 


Fig. 2. Welded steel 
design #5 stronger, 
stiffer yet weighs 
only 86.8 pounds... 
Costs $20.06. 


DESIGN DATA for welded construction is avail- 
able to engineering students in the form of bulletins 
and handbooks. Write 


THE LINCOLN ELECTRIC COMPANY 
Cleveland 17, Ohio 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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Looking inside of the modern Abbott Power plant, University of Illinois. 
The plant is now equipped with four turbine generating units (shown 
in picture) rated at 3000 kilovolts. The original control panel was only 
one third the present size. 


steam is sent out through distribution 
system which consists of three and one- 
half miles of underground concrete tun- 
nels and 14 miles of piping, which if 
laid end to end would reach from here 
to Rantoul. The steam is sent out at 
50 lb./sq. in. on a cold day and 10 Ib./ 
sq. in. on a mild spring day. These un- 
derground tunnels are approximately 
six feet wide and eight feet deep. In the 
early mornings around 5 o'clock when 
very little electricity is being used the 
exhaust steam is not sufficient to heat 
the buildings. The steam is then fed di- 
rectly from the boilers into the heating 
main and by means of a pressure reduc- 
ing system the 325 Ib. pressure is pro- 
duced to the 10 lb. or 50 Ib. pressure 
that is required. During an average day 
the boilers burn 150 ton of coal and as 
much as 250 ton on cold days. 


Details on the Boilers 


The boilers are shaped with a sloping 
fornt arch, a moderate rear arch and a 
provision for as much as 10% of total 
preheated combustion air to be intro- 
duced through the front arch as over- 
fire air. [his overfire air is drawn from 
the preheated air duct by a separate air 
fan, and is discharged to an air duct 
feeding the overfire air nozzles. The 
stoker windbox is divided and dampened 
for close control of combustion air sup- 
ply under the stoker as desired by the 
operator. 

The boiler is equipped with both eco- 
nomizer and air preheater, and has a 


dust collector installed following the 
boiler outlet and ahead of the econo- 
mizer, air heater and induced draft fan 
to minimize fly ash and erosion in those 
three units. 

The forced-draft fan is motor driven 
at constant speed. The induced-draft 
fan may be varied by adjustment of the 
hydraulic coupling between fan and con- 
stant speed motor. The combustion con- 
trol adjusts stoker speed-changing de- 
vices to maintain steam pressure, con- 
trols forced draft, and controls induced 


draft. 


Electric Power 


Except for the two turbine-driven 
boiler feed pumps, one condensate ele- 
vating pump, and one hot well pump, 
all other boiler and turbine auxiliaries 
are driven by 440 volt motors. These 
are supplied with power from the main 
bus by the two existing 750 kva auxili- 
ary power transformers. Generation is 
at 4160 volts. Electrical controls are 
operated by direct current from motor 
generator sets, with a storage battery 
floating on the line. The interconnec- 
tion of the electrical distribution  sys- 
tem with the transmission system of 
Illinois Power Co., through the substa- 
tion adjacent to the plant, is to provide 
for emergencies. The electricity is gen- 
erated at 4160 v and fed through a 4 
wire system to 15 load centers located 
around the campus, where it is carried 
by cable to individual buildings and to 

(Continued on Page 50) 
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ENGINEERING 
FOR 
NON-ENGINEERS 


by Millard Darnall 
Ag.E. ‘56 


te 


Finally the gap between engineers 
and non-engineers is slowly closing. The 
General Engineering Department here 
at Lllinois is offering a course this year 
of the philosophy and methods of engi- 
neering to non-engineers only. The num- 
ber of this course is G. E. 250. This 
course on campus is termed as “a bridge 
across Wright Street.” 

The purpose of G. E. 250 is to ac- 
quaint non-engineering students with 
some of the problems and methods used 
by engineers and also with some of the 
historical development of the engineer- 
ing profession. It is thought that the 
non-engineer would benefit from a 
course like this, since many times he 
deals with engineering and could make 
better appraisals of what falls into the 
domain of engineering. 

It is the popular conception today to 
think of the engineer as a person with 
books in one arm and a slide rule in the 
other and figures running through his 
mind all the time. (Mathematical fig- 
ures, of course). The purpose of this 
course is to bring into view the amount 
of technical material engineers must 
take and how this knowledge has af- 
fected the social and industrial aspect 
of the world through the years. This 
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shown to be of great in- 


course has 
terest to wives and fiancees of engi- 


neers. 

The course is divided into four parts. 
The first part deals with history and 
how engineering developments effected 
various historical developments. Most 
history courses deals with primarily the 
political, social, and religious develop- 
ments and how they effect our lives. 
Along with these three, the viewpoint 
of engineering and engineering develop- 
ments is discussed and how engineering 
also played an important part in the 
world. 

The second part of the course deals 
with the characteristics of engineering 
and defines an engineer. They discuss 
all the requirements needed for a good 
and effective engineer. The different 
phases of engineering are discussed and 
just what each field contains. 


Another aim of the course is to ac- 
quaint the student with typical prob- 
lems of the engineer. Many problems 
are discussed and worked using the 
principle laws and formulas of physics 
and mathematics. The procedure of solv- 
ing an engineering problem is stressed 
and how this method is useful in solv- 
ing any other problem in any phase of 
life. 

The last phase of the course deals 
with the sociological aspects of engineer- 
ing. The effects of engineering on indus- 
try, education, family life, and labor are 
discussed. It was through engineering 
that mass production was started. This 
caused industry to boom and labor to 
lag. Through inventions of skilled ma- 
chines, skilled labor was not needed as 
much in factories as before. This re- 
sulted in the formation of the unions. 
This is but an example of the many 
other connections between engineering 
and society. 

A sequal to this course is also offered 
to engineers. “The course number is 
G. E. 220. This deals mainly with the 
history of engineering from ancient 


times to the present and the social ef- 
fects of engineering. Because of the 
amount of technical courses taken by the 
engineer, the section of engineering 
problems is omitted. Also the one deal- 
ing with defining of an engineer is left 
out. G. E. 220 is an elective course for 
engineers. 

Mr. Dobrovolny is the instructor in 
beth) Geb -220 anduGes K.22505 He 
too, could be considered a pioneer as 
he started out this year on something 
new. He had to set up the entire course 
during the summer. He also has revived 
G. E. 220 to where it follows G. E. 
250. These courses are both very use- 
ful courses to engineers and non-engi- 
neers. 

Through this course and others which 
we hope will soon follow, it is believed 
that the philosophy of engineering will 
be brought to other students. At the 
present time, Illinois is the main figure- 
head in building such a “bridge.’’ Other 
universities and colleges are watching 
carefully how this plan works. If it is 
successful, no doubt there will be com- 
parable courses offered in other schools. 


TV 
SLEUTH 


Industrial television turned detective 
during the past summer and solved a 
case by giving police an eye-witness view 
of thieves at work. 


The locale was a stockroom of an 
RCA television service branch in Holly- 
wood. Inventries had disclosed that tele- 
vision equipment was being stolen on 
a substantial scale—some $38,000 worth 
(covered by insurance) was missing on 
the initial check. 

Officials on the spot, recalling the 
success of RCA industrial television 
equipment in function as an “eye” in 
locations too dangerous or inconvenient 
for human observers, decided to try the 
device as an electronic witness to the 
crime. Summoning the police, they con- 
cealed the camera unit among the rafters 
of the stockroom with the lens focused 
on the loading platform. The rest of the 
unit—the TV receiver and viewing 
screen—was placed in a_ second-floor 
room some distance away. 

Every day for two weeks, the TV 
“eye” was trained on the loading plat- 
form as police watched at the receiver. 
The camera recorded the routine ac- 
tivities at the platform—but it also re- 
corded the suspicious actions of one 
clerk, who casually placed a number 
of boxes of TV tubes on the loading 
platform during the lunch hour on 
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Tuesdays and Thursdays when few 
other people were around. At apparently 
pre-arranged intervals, a pick-up truck 
would back into the driveway, the boxes 
would be put aboard with the help of 
the suspect, and the truck would pull 
away —all before the gaze of the camera 
and the interested watchers at the TV 
screen. 

Once the facts had been made clear 
by the TV unit, the trap was set. The 
police at the reicever waited until the 
truck took off with anoher load of tubes. 
As they moved in to arrest the clerk, a 
police car trailed the truck to its des- 
tination and seized the driver and two 
alleged confederates. 

The hero of the story is an industrial 
TV unit which already has been put to 
scores of uses—patrolling, guarding, 
transmitting fingerprints and signatures, 
checking numbers of freight cars, super- 
vising operations of machinery at a dis- 
tance, riding rockets, and generally fit- 
ting itself handily into locations where 
direct view is required and the human 
eye cannot go. 

Its efficiency in these operations, and 
in its newly-acquired detective role, stems 
from the compactness of the camera and 
the fidelity with which it transmits what 
it sees. The RCA Vidicon tube, heart 
of the system, is only six inches long 
and an inch in diameter. The camera 
that is built around the tube is no larger 


than a 16-mm movie camera and is easy 
to handle. 

The unit is completed by a connecting 
cable and a compact control monitor 
with a ten-inch viewing screen. Other 
receivers can be attached to the monitor 
if required, and the controls allow the 
camera focus to be controlled from the 
receiving end. 

Although TV in this compact form 
has been available to industry for less 
than ten years and has been developed 
into its present state within the past two 
years, it has already carved a vital role 
itself in a wide variety of jobs. Its recent 
performance in Hollywood was a new 
departure, however, and its success as a 
witness to crime promises to open a 
broad field for TV as an electronic arm 
of the law. 


ABBOTT POWER PLANT .. . 
(Continued from Page 46) 


a transformer. The voltage is then re- 
duced from 4160 v to 120 volts single 
phase. 

Automatic Operation 


The plant is automatic to the nth 
degree. It requires only three men per 
shift to completely operate and maintain 
the entire Abbott power plan. From the 
minute the coal is brought in on the 
railroad cars it is handled automatically. 
About the only things that are operated 


manually are the electronic switches and 
buttons on the emense control panel 
which is nearly as long as the building. 
Mr. Gordon V. Carlson, superintendent 
of utilities, thinks that the Abbott Power 
Plant is one of the most modern in 
Southern Illinois. He states that they 
go further to try and eliminate the soot 
nuisance from the boilers than most 
plants. The two chimneys are 200 ft. 
high, nearly the highest structure in 
this locale. The reason for this was to 
discharge the gases in the air so they 
would be dispersed over a wider area. 
The original chimney is concrete and 
the newer one is brick. 

Design of the original Abbott Power 
Plant Station and steam and electrical 
distribution system was carried out by 
Sargent and Lundy, consulting engi- 
neers, Chicago, cooperating with the 
Physical Plant Department of the Uni- 
versity of Illinois which maintains and 
operates all the physical services of the 
University. 


Bill: “The girl I am married to has 
a twin sister.” 

Mac: “Gee! How do you tell them 
apart’. 

Bill: “I don’t try. It’s up to the other 
one to look out for herself.” 

First engineer to second engineer, 
“You drive, you're too drunk to sing.” 


other gases and liquids at high pressures, you'll 
find Frick valves and fittings most dependable: 
a century of engineering experience is built into 
through 14", with or without 
seal-caps; stocks in principal cities everywhere. 


them. Sizes !/," 


Get the whole story on this superior equipment: 


write for literature. 


The Frick Graduate Training Course in Refrigeration and Air Condition: 
ing, operated over 30 years, offers a career in a growing industry. 


For Superior Valves 


Specify RIC 


Whether for handling ammonia, Freon, or 
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Johnson, unique in American industry, is the only 
nationwide organization devoted exclusively to 
manufacturing, planning and installing automatic 
temperature and air conditioning control systems. 
This vast reservoir of experience is readily avail- 
able to architects, engineers, contractors and owners 
through the large staff of Johnson engineers in the 
factory and 80 direct branch offices. 


For 69 years, Johnson engineers have been called 
upon to solve every conceivable type of tempera- 
ture, humidity and air conditioning control problem. 
heir interesting work takes them into industrial, 
business, educational, large residential, public and 
institutional buildings of all sizes and types. No 
wonder Johnson Control is first choice in outstand- 
ing buildings ... everywhere! JOHNSON SERVICE |. 
COMPANY, Milwaukee 2, Wisconsin Ke 


EVERYWHERE 
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New Law Campus 


by Donna Rudig, E. Physics ‘57 


The new law building, to be built 
on the site of the old R.O.T.C. stables, 
will be the first building of the contem- 
porary style on the campus. It will be a 
combination of completely solid walls, 
and walls entirely of glass with span- 
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drels and window trim of aluminum. 
The material for the solid walls will be 
the red brick and limestone which was 
used in the other buildings on campus. 
Professor Richardson of the University 
Architecture Department designed the 
building with the approval of Professor 
Sullivan of the College of Law, and the 
Building Committee. 


The basic design of the structure is 
two blocks, one 192 by 144 feet, and the 
other 168 by 168 feet, separated by a 
140 by 16 foot hall. The large block 
will be two stories high and between the 
two blocks will be an inner court. The 
cost of this structure is to be $2,460,000 
which includes a $160,000 contingency 
fund. Workings drawings are to be 
ready by February 1, and bids will be 
open from February 15 to March 1. 


In the small block will be five class- 
rooms, a miniature courtroom, auditori- 
ums, and a Student Lounge. The 
absence of windows will be a noticeable 
feature of the building and all lighting 
and ventilation will be artificial; this is 
to help eliminate distracting disturbances 
and make classes more effective. All the 
classrooms also will be equipped with 
screens as well as blackboards so that 
visual teaching can be used to a greater 
extent that it now is. Theater type seats 
will be found in the lecture hall. This 
hall will have a capacity of 324 persons 
and will be of the auditorium type. A 
screen for motion pictures will be one 
of its other features. The practice court- 
room will be a duplicate of the United 
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States District Court at Peoria, Ill. On 
the west side of the block will be located 
the student lounge. Since its main pur- 
pose is for relaxation it will be made as 
domestic as possible. The lounge will 
have the ony wooden floor in either 
block, the rest being cement, and there 
will be drapes at the windows which 
compose one complete side of the room. 
The window will be facing the inner 
court. A small kitchenette will be in- 
stalled in one corner of the lounge for 
those who are hungry between classes. 

Two seminar rooms for small class 
discussions, faculty offices, and the li- 
brary will be located in the large block. 
The north side will be the faculty of- 
tices, all having the same orientation and 
being the same size. This similarity of 
offices will tend to eliminate any con- 
troversy there might be over the ques- 
tion of which person should have. the 
largest office. All of the offices open 


directly onto the reading area of the 
library making ready access to any neces- 
sary reference. 


The library will have the standard 
ceiling height of ten feet, making it pos- 
sible to have seven and one half foot 
stacks. This will leave a two and one 
half foot clearance for air circulation 
eliminating to a great extent the musty 
odor which is common to libraries. The 
stacks will be mowable so that reading 
areas may be developed wherever they 
are most needed. There will be a special 
room to contain the micro-film and 
micro-file. Also off the main reading 
room will be a typing rom; this will 
enable students to type needed material 
directly from the books . 


The open stack method, which allows 
students to find their own books instead 
of having to ask the librarian, will be 
used almost entirely. The exception will 
valuable or nonreplacable books which 
will be enclosed in a separate room. 
Though it is quite possible that more 
books will be lost by using this method, 
the College of Law feels that the library 
will be used more, which is more impor- 
tant than a few lost books. The only 
control desk will be at the main en- 
trance, but the possibility of persons 
shpping through outside doors is elimi- 
nated since all the other exits are for 
emergency use and the only way to get 
out them is by breaking the glass doors. 


The second floor library will be re- 
served for the faculty and for visiting 


Dean Albert Harno (left) of the College of Law shows Lloyd Morey, presi- 
dent of the University of Illinois a model of the new law campus. 
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A model of the new law campus to be built at the University of Illinois. 


lawyers and judges who are engaged in 
research. This library takes the place of 
faculty research laboratories in the sci- 
ence buildings. On the south side will 
be offices for the visiting lawyers, and 
it is expected that there will be many, 
for this library is one of the best in 
downstate Illinois. Reading rooms with 
the outside wall almost completely glass 


also will be located on the south side, 
being separated by partitions of minimal 
size. 

The rest of the second floor will be 
taken up by the administration. It is 
there that the offices of the president, 
vice president, etc., of the college will 
be located. This also is the location of 
the stenographers which comprise the 


stenographic pool for the faculty. There 
will be a large conference room for 
meetings on this floor also. 

In the basement will be stack space 
for further expansion of the library 
when future need arises. Space also is 
being provided for mechanical equip- 
ment and a compressor for future air 
conditioning. Separate locker rooms for 
men and women also will be located in 
the basement. The lockers will be large 
enough to contain a typewriter, as well 
as coats and books. 

The 16 foot corridor connecting the 
two main blocks will be stone paved and 
have both sides glass to provide an ex- 
terior feeling as a contrast to the “shut 
in” classrooms. All parts of the building 
have been designed for simplicity and 
utility. 


CAN YOU READ THIS? 


Seville dair dego 
Tousin bussis inuro 
Nojo demstrux 
Sumit cousin 
Sumit dux 
Having trouble? Read it faster and 
if you still can’t get it, here all it says: 
See, Will, there they go— 
Thousand buses in a row. 
No, Joe, them’s trucks, 
Some mit cows in, 
Some mit ducks. 


How to lick 
dust, moisture and acid fog 


prevalent in the atmosphere surrounding the 
Rumford, Me., mill of the Oxford Paper Company 
posed a problem in power circuit maintenance. The 
combination of these elements caused wooden 
structures and even over-voltage insulators to 
become conducting, resulting in phase-to-phase flashovers 
and burndowns when ordinary overhead wires were used. 
The solution of this serious problem was found 
by substituting Okolite-Okoprene Self-Supporting Aerial 
Cable for the open wires. According to company officials, the 
combination of Okolite high voltage moisture and heat resisting 
insulation, protected by non-conducting weather and chemical 
resistant Okoprene sheathing, has eliminated this trouble. 


Tough jobs are the true test of electrical cable .. . and 
installations on such jobs usually turn out to be Okonite. 
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MATERIALS-HANDLING EQUIPMENT 


THAT SPEEDS WORK, SPARES MEN, SLASHES COSTS 


No other Mobile Crane of this type has all the features of 
KRANE KAR. More goes into KRANE KAR... you get more 
out of KRANE KAR ... more speed, more work, more safety. 
Loads and Unloads freight cars, trucks, trailers... Stacks and 
Stores .. . expedites Plant Maintenance. 


KRANE KAR handles steel stock and forms of any shape or 
size within capacity (or scrap when equipped: with magnet); 
transmission cases, motors, crankcases, transformers, etc. Works 
in tight quarters, low headroom, up and down ramps. . . any- 
where, in plant or yard. Often cuts handling costs to 8¢ a ton.* 


Safest Crane in its class, minimizing injury risks to men, 
materials, machine. Self-Stabilizing: dangerous use 6f| 


Flacks 
or stabilizers eliminated. Automatic Power Cut-Off at ex- 
treme positions of Boom-Swing or Topping. Automatic 
Braking of Load and Boom Lines. No Tail-Swing:.no) 


Gas or Diesel. 9 to 37 ft. booms or 
adjustable telescopic booms; Electric 
magnet, clamshell bucket, and other 
accessories available. Ask for illus- 
trated bulletin #79. 


USERS: General Motors; Bethlehem 
Steel; Todd Shipyards; Boeing; General 
Electric; duPont; Pullman Standard; etc. 


*Write for case studies. 


Pioneers of Heavy Duty Materials-Handling Equipment and Mfrs. of 
Heavy Duty Fork LIFTRUKs; Cranes, Capstans, and Winches for Motor 
Tricks ALG “SILENT HOIST’ Car Pullers and Barge Movers. 


SILENT HOIST & CRANE Co. 


895 63RD ST., BROOKLYN 20, N.Y. 
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by Larry Keifling, M.E. ‘56 
and 


Warren Conner, M.E. ‘56 


Titanium for Jets 


Titanium now seems assured of a 
place in jet engines. This point has been 
reached only because metallurgists were 
convinced that, in spite of tremendous 
obstacles to the production and use of 
titanium, the advantages to be gained 
were outstanding. 

Titanium has three qualities that grip 
the attention of jet men: (a) it weighs 
only two-thirds as much as ferritic ma- 
terials but is equally strong; (b) it re- 
tains its strength up to about 800 de- 
grees F, which is far above the limit- 
ing temperatures for aluminum; (c) ti- 
tanium is almost completely unaffected 
by salt air and water, much more so 
than is aluminum. Even after the knotty 
problems of winning the metal from its 
ores at a cost wtihin bounds were 
solved, problems of how to machine ti- 
tanium threatened to wreck the pro- 
gram. Titanium cannot be cut by ordi- 
nary techniques; it smears on the tool. 
Jet-engine metallurgists found the an- 
swer, partially, to lie in machining the 
material at a low temperature, created 
by bathing the tool on the work in a 


stream of evaporating carbon dioxide 
(-112°F). 
[he techniques of using titanium- 
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alloy for jet compressor discs have been 
solved. Engineers are now working to 
reduce the cost, which is still high. Also, 
development work to use titanium for 
compressor blades is well underway. It 
appears that pure titanium metal, rather 
than an alloy, is preferable for blades. 
Titanium blades, in addition to their 
salt-air corrosion resistance, have a two- 
fold advantage accruing from their 
light weight for a given strength. The 


blades themselves are lighter and the 
compressor discs to which they are fast- 
ened can be made lighter because of the 
lower centrifugal stresses. 


Color-tron 


CBS Hytron, electronic tube manu- 
facturing division of the Columbia 
Broadcasting System recently announced 
that the perfection of a process whereby 
color television picture tubes can be 
mass-produced with the same standards 
of quality realized in present-day black 
and white picture tubes. 

The CBS tube, known as the “Color- 
tron,’ uses a curved-glass, face-plate 
containing 250,000 phosphor _ triads, 
each of which has one red, one blue, 
and one green dot. Behind this plate 
is a thin metal-and-glass sheet containing 
the same number of holes as triads. The 
phosphors are printed on the face plate 
by using each mask as an_ individual 
negative. 

The new process, product of two 
years’ research by CBS engineers, should 
bring the price of color television sets 
down considerably since it was the color 
television tube which formerly was re- 
sponsible for its prohibitive cost. 


Water-Cooled Germanium 
Rectifier 


In this experimental water-cooled rec- 
tifier, a wafer of germanium only 7/8 
inch in diameter and 0.015-inch thick 
delivers 200 amperes (average) direct 
current at 100 volts. The rectifier is 
still in the developmental stage. While 
ratings are not yet exactly known the 
peak back voltage is expected to be about 
110 volts and the forward voltage drop 
at 200 amperes average (600 amperes 
peak) about 0.8 volt. 


Water-cooled germanium rectifier. 
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